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(I) 



(57) Abstract: A compound usable in treatments for fungal 
infectious diseases. It is a compound represented by the fol- 
lowing formula (I) or a pharmacologically acceptable salt or 
solvate thereof: (I) wherein A represents substituted phenyl 
or a 5- to 7-membered, (un) saturated, optionally substituted 
heterocyclic group, provided that the substituted phenyl may 
have been substituted by substituted Ci_ 6 alkyl, optionally sub- 
stituted sulfonyl, a 5- to 7-membered, (un)saturated, carbo- 
cyclic or heterocyclic group, etc.; and p is 0 or 1. 
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#n rt^J^LTii, 0fl;tfcJU Xr7'J>iY^^>^A, TifUrc^-L/ 

'tt©«^Ji: UTiis ^Jill *>ny:7\ <7-feU>. ^yU>s yj-bU>, x 

xmte&tiK mn±mm^o. 5-1011%, jf$b<tt2-5it%t$i 
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&-$m&mm<D£Em, m&<omm* ¥*%m.hx, 

fcJ\ gP^tiiIfiAlBU^fe^l~2 0 0 0mg, »£b<«s 1 
0-100 OmgcDtS^aTfe D> <3ti£^lc:/foCT 1 B lHIA^ 6 ID £ ;b 

<? 2> o 

[H SIS 0»] 

##§ * njfe^j mfctfi -r & tK *m m & z n s> t i&£ £ n 

jt^ffll : (2R, 3S) -2- (2, 4 - ^7 jl^p 7 x -)V) -3-*3- 

(1H-1, 2, 4 - h VT^-Jl- 1 -4 JV) ~ 5 -^-tr>- 2 - 

Ml : 

3>MbiH9 6mg (0. 5mmol) (DffijkiSx-^Jl^— 9-Jl (3ml) MM 
1(3- 2 0°Ci3T 1M7'JJI/7^^>^A7D^ Ki/xfjl/x-rM§f|3ml 
(3mmol) ^ITbfe. |b)?UT" 3 OflflBJfcttgU (2R, 3 S) -2- (2, 
4-^7MP7x^) -3-^^;i/-2- (1H-1, 2, 4-h'j7V- 

l -^;i/^<^;i/) t^>7 >25img ( l mmo l ) (DM^y^ji x— 
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r)l (2ml) il^iTU - 2 0°Cfrt> 1 0°C%-(: WUg&teftt> 4 

iU ^g^b-ar^ 1 7 0 m g (W5 8°/ 0 ) £f#£o 
7j&2 : 

r >itm 4 5 0mg ( 5 mm o 1 ) (DM?^ h7tF077> (5ml) M. 

ml (3 0mmol) £^Tbfco IBJr^T- 3 0 (2R, 3S) -2 

- (2, 4-y7;i/tD7x-Jl/) -3-^;i/-2- (1H-1, 2, 4-h 
U T^J— Jl>- 1 --r;b^^-;i/) lr*i/5 > 2 . 5 lg (10 mmo 1 ) ©Mt^ 

t FP77> (2 0ml) ?£M£^TU - 2 0°Cfr£ 1 0 °Ci;T:#j^£ii 

^-cfamu Mc^ts^ h u M^^g^utt e»n^^^^> 

T'^tB) £TffMU ^®-fb^2. 37g (|$8 1°/o) £t#fco 
'H-NMR (400MHz, CDC 1 3) (5:0. 76 (3H, d, J = 6. 9 
Hz), 2. 00-2. 10 ( 1 H, m) , 2. 12-2. 22 ( 1 H, m) , 
2. 53-2. 62 (1H, m) , 4. 58 (1H, d, J = 1 3 . 9Hz) , 

4. 72 (1H, s) , 4. 96 (1H, d, J=13. 9Hz) , 5. 04- 

5. 12 (2 H, m) , 5. 77-5. 88 ( 1 H, m) , 6. 66-6. 77 
(2H, m) , 7. 36-7. 43 ( 1 H, m) , 7. 76 (1H, s) , 7. 

8 5 ( 1 H, s) 

MS (FAB+) : 2 9 4 (M + +1) 

[a] D -59.9° (c = 0.52,24°C, S-Jl) 

it^2 : (2R, 3S, 5E) -2- (2, 4-^7;i/^P7x-jb) -3 
-^^l/-6-7i-;i/-l- (1H-1, 2, 4 - h U 1 --f;iO 

- 5 -^\^rHz>- 2 
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It&VOl, 73mg (0. 2 5mmo 1) GDN, N-v^fWA7^ K 
(lml) mmz, 3-K^>-tf>0. 06ml (0. 5mmo 1) N W?W*^ 
i/OAGmgiO. 0 3mmol) N h'J^ (2-^f;V7x-;i/) *X70 
15mg (0. 0 5mmo 1) *5«fcV h Uxf;i/7; >0. 07ml (0. 5m 
mo 1) ^mmwx., 8 0°C13T 1 8B$HgjB#bfco S^K^^-;i/t?#3R«s 3 

tU) ^^l/^T^Ul^nvb^^-f- (^ji^-;!/ : -\^r-9->= 1 
: 1TMPJ) ttiSU il^52mg (IR^56%) *mtz 0 
1 H — N MR (400MHz, CDCh) 6:0. 80 (3H, d, J = 6 . 3 
Hz), 2 . 16-2. 30 ( 2 H, m) , 2. 69-2. 76 ( 1 H, m) , 
4. 64 (1H, d, J=l 3. 9Hz), 4. 80 (1H, s), 4. 98 
(1H, dd, J = 1 . 2 and 13. 9Hz) ,6.22 (1H, m) , 

6. 45 (1H, d, J = 1 5 . 8Hz), 6. 67-6. 76 ( 2 H, m) , 

7. 19-7. 45 (6H, m), 7. 77 (1H, s), 7. 86 (1H, 
s) 

MS (FAB+) : 3 7 0 (M++1) 
[«] d -66. 2° (c = 0. 3 0, 2 7°C, 

fbj^M3 : (2R, 3S, 5E) - 2- (2, 4-^7J^P7x-^) -3 
-^5^-1- (1H-1, 2, 4-h'j7V-JI/-l--f^) - 6- (4-h 

U7;^p^f;i/7i-;v) - 5 -^^r-fe>- 2 ;i/ 

<b^^ls 7 3mg (0. 2 5mmo 1) N 4-3— K^W h 'J 7;vt 'J F 
0. 0 8ml (0. 5mmo 1) » »7^7A6mg (0.0 3mmo 1) „ 
h UX ( 2 ;b) ^X7^f>15mg (0. 0 5mmo 1) 

h'Jx^7^>0. 0 7ml (0. 5mmol) -fb^ 2 (DtM^tm 

«tLTgM^i6 0mg (W5 5%) &*5fc<, 

'H-NMR (400MHz, CDCla) (5:0. 81 (3H, d, J = 6 . 0 
Hz), 2. 19-2. 31 ( 2 H, m) , 2. 72-2. 78 ( 1 H, m) , 
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4 . 62 ( 1 H, d, J = 1 3 . 4Hz) , 4. 87 ( 1 H, s), 5. 00 
( 1 H, d d, J = 1 . 2 and 13. 4Hz) , 6. 34 (1H, m) , 

6. 48 ( 1 H, d, J = 1 5 . 8 H z) , 6. 68-6. 7 7 (2H, m) , 

7. 41-7. 46 (3H, m) , 7. 55 (2H, d, J = 6. 2Hz), 7. 
78 ( 1 H, s), 7. 87 ( 1 H, s) 

MS (FAB+) : 4 3 8 (M + +1) 
[ a ] D -53.9° (c=1.83,27°C,^*y — 

{t&V/}4 : (2R, 3S, 5E) -6- (4-'>7/7i-;i/) -2- (2, 
4-^7;^P7i-;V) -3-^^-1- (1H-1, 2, 4-hUTV — 

)]/- 1-4)1) - 5 -^x^r-b >- 2 ;i/ 

4"b-£r#J K 73mg ( 0 . 2 5 mmo 1) N 4 -^D^E^>V - b V JV 9 1 m 
g (0. 5 mmo 1) „ M^7i/i7A6mg (0. 0 3 mmo 1) , h U 7, 
( 2 -y^;V7x-;i/) 4^:7 -f >15mg (0. 05 mmo 1 ) h'Jx 
?-;i/7^>0. 0 7 ml (0. 5mmol) £fflV\ <b£rt> 2 (Dm^tmm^ b 
IIIM5 0mg (W5 1%) £f#fc 0 

1 H — NMR (400MHz, CDCL) 5:0. 8 1 (3H, d, J = 5. 8 
Hz), 2. 20-2. 32 (2H,m), 2. 72-2. 80 (1H, m), 
4. 61 (1H, d, J = 13. 6Hz), 4. 90 (1H 5 s), 5. 01 
(1H, dd, J=l. 2 and 13. 6Hz) ,6.39 (1H, m) , 

6. 47 (1H, d, J = 16. 0Hz), 6. 68-6. 78 ( 2 H, m) , 

7. 39-7. 46 (3H, m), 7. 58 (2H, d, J = 8. 5Hz), 7. 
78 (1H, s) , 7. 87 (1H, s) 

MS (FAB 4 ) : 3 9 5 (M + + 1) 

[a] d -60.2° (c= 1. 4 5, 2 7°C, *Z J— )V) 
IR (neat, cm -1 ) : 2 2 5 0 

jbj^j : (2R, 3S, 5E) - 2- (2, 4 - 22Jk*v Z ±=zM -3 

6 - (=fry U >- 3 -1- (1H-1, 2, 4-h'J7V- 
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fb^l> 73mg (0. 2 5mmo 1) N 3-7*v^3cJ ' j > 0 . 0 7ml 
(0. 5mmo 1) , »7^^A6mg (0.0 3mmo 1) „ h ' j X (2 

4^X7^ > 1 5mg ( 0 . 0 5 mmo 1 ) & £l>* h U 
7^>0. 0 7ml (0. 5mmol) -fb^ 2 <DM^t MUt tt^ 

mk&W} 7 0 m g 6 7 %) £?#£o 

1 H — NMR (400MHz, CD C 1 3 ) 6:0. 86 (3 H, d, J=5. 4 
Hz), 2. 25-2. 35 (2H,m), 2. 76-2. 86 ( 1 H, m) , 
4. 64 (1H, d, J = 13. 9Hz) , 4. 92 (1H, s), 5. 02 
(1H, dd, J = 1 . 2 and 13. 9Hz), 6. 47 ( 1 H, m) , 

6. 60 (1H, d, J = 1 6 . 0Hz), 6. 69-6. 80 ( 2 H, m) , 

7. 42-7. 48 ( 1 H, m) , 7. 50-7. 5 4 ( 1 H, m) , 7. 63 
-7. 67 (1H, m) , 7. 76 (1H, d, J = 1. 2Hz) , 7. 78 

(1H, s), 7. 88 (1H, s), 8. 00 (1H, d, J = 1 . 9Hz), 

8. 07 (1H, d, J = 8. 5Hz), 8. 99 (1H, d, J = 2. 2H 
z) 

MS ( F A B + ) : 4 2 1 (M + + 1 ) 



it-^Wl 6 : 

(i) 1-3— K-4- (2, 2, 3, 3-rh7 7MP7 , P^-» ^> 

4-3-F7iy-/I/6 6 0mg (3mmol) ©N, N-i^^f»A7 
$MlOml)S»^ 2, 2, 3, 3-rh7 7MP7Dtjl/3-^F0. 
12ml (1 mmo 1 ) &cfctM£i?£ 'J >>A 6 9 lmg ( 5 mmo 1) £#P;Ls 

ioo°ci:ti 8Btr^m#u^o mm^jv-a^w.^ ^ mmm^, 1 

U# n 3 £ ISS^f 3 d t & < . t!K(D£iifo iz m ^ fc o 

'H-NMR (400MHz, CDCL) (5:4. 32 (2H, tt, J = 1 . 

5 and 11.8Hz),6.03(lH, t t , J = 4 . 7 and 5 
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3. 1Hz), 6. 7 2 (2 H, d, J = 9. 0Hz), 7. 61 ( 1 H, d, 
J - 9 . 0 H z ) 



MS (EI) : 3 3 4 (M + ) 








(ii) (2R, 3S, 5E) - 


2 


- (2, 4-^7WP7i-;b) 


- 3 - 


*?)V- 6 - (4 - (2, 2, 3, 


3 






-1- (1H-1, 2, 4-bVT 




— 1 Jl) - 5 -^^r-b >- 


2 -;t 



— )± 

i^ty] Is 73mg (0. 25mmol) N fb^ 6 (i) 167mg (0. 
5mmol)xS8^7^A6mg(0, 03mmol), hU^(2-^^ 
)V7 iL — Jl) 7^X7 4 >15mg (0. 05 mmo 1 ) h U x.^JVT' 5. > 

0. 0 7ml (0. 5 mmo 1 ) 2 ©i§-£rh|BI1i£ UT^M-fb^ 

#j6 2mg; (IK* 5 0%) £f#£„ 

1 H — NMR (400MHz, CDCh) (5:0. 80 ( 3 H, d, J = 6 . 1 
Hz), 2. 14-2. 30 ( 2 H, m) , 2. 68-2. 75 ( 1 H, m) , 
4. 38 (2H, t, J = 1 1 . 8Hz), 4. 62 (1H, d, J = 1 3 . 8 
Hz), 4. 80 (1H, s), 4. 98 (1H, d, J=13. 8Hz), 6. 
05 (1H, tt, J = 5 . 0 and 53. 2Hz) , 6. 12 (1H, 
m), 6. 39 (1H, d, J=15. 8Hz), 6. 68-6. 77 (2H, 
m), 6. 87 (2H, d, J = 8. 8 Hz) , 7. 30 (2H, d, J = 8. 
8Hz), 7. 38-7. 45 (lH,m), 7. 77 (1H, s), 7. 87 

(1H, s) 
MS ( F A B + ) : 5 0 0 (M + + 1 ) 

[a] D -51.3° (c = 1. 2 8, 2 6°C, 

jfrgWl : (2R, 3S, 5E) - 2- (2, 4-^7WD7iUl/) -3 

-^5f-;i/- l - (1H-1, 2, 4 - h utv'-;i/- l --r;v) - 6- (4-b 

4b 73mg (0. 2 5 mmo 1). 4-7ot^>V> 'J 7Mo^ 



WO 03/042188 PCT/JP02/11960 

49 

N=3rf> K0. 0 8ml (0. 5mmo 1) N W7^^A6mg (0. 03m 
mo 1 ) s MJ X ( 2 -/^7i-;i/) 70l5mg (0. 05 mmo 
1) &£l>*h U^^T =• > 0 . 0 7ml (0. 5 mmo 1) it^2 

1 H — NMR (400MHz, CDCL) 5:0. 80 ( 3 H, d , J = 5. 8 
Hz), 2. 17-2. 31 (2H,m), 2. 68-2. 72 ( 1 H, m) , 
4. 62 (1H, d, J=13. 8Hz), 4. 88 (1H, s), 4. 99 

(1H, d, J = 1 3 . 8Hz), 6. 22 ( 1 H , m) , 6. 47 (1H, d, 
J = 1 5 . 8Hz), 6. 68-6. 78 ( 2 H, m) , 7. 15 (2H, d, 
J = 8. 0Hz) , 7. 35 (2H, d, J = 8. 0Hz) , 7. 38-7. 4 
6 ( 1 H, m) , 7. 77 (1H, s), 7. 86 (1H, s) 
MS ( F AB + ) : 4 5 4 (M + + 1 ) 

[a] D -56.5° (c = 0.27,27°C, * $ J 



{bi^8 : (2R, 3S, 5E)-2-(2, 4-^7;^P7x-;i/) -3 

6 - (4 -^<^-;b^-^-7 -1- (1H-1, 2, 4-h'J7 

yf— l -4 n<2 - 5 -^^-^y- 2 -a-— ;u 

-fb^l> 146mg (0. 5mmol)s 4 — ^D^E^ > V ^"^"T— V — )V 
2 0 3mg ( lmmo 1) , A 1 lmg (0. 0 5 mmo 1) N h 

'J X ( 2 si— ;u) ^X7^ >31mg (0. 1 mmo 1 ) h U 

i^-;i/T^>0. 14ml (lmmol) 2 (DWj&hmW^ LT 

^Ift^7 2mg (1R^3 5%) £&fc„ 

1 H — NMR (400MHz, CDCL) 5:0. 73 (3H, d, J = 6 . 1 
Hz), 2. 08-2. 23 ( 2 H , m) , 2. 48 (3H, s), 2. 60- 
2. 68 (1H, m) , 4. 55 (1H, d, J=13. 9Hz) , 4. 72 
(1H, s), 4. 91 (1H, d, J=13. 9Hz), 6. 11 (1H, 
m), 6. 33 (1H, d, J = 1 5 . 8Hz), 6. 60-6. 70 (2H, 
m), 7. 13 (2H, d, J = 8. 5Hz) , 7. 20 (2H, d, J = 8. 
5 H z ) , 7. 31-7. 37 ( 1 H, m) , 7. 70 (1H, s), 7. 78 
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( 1 H, S) 

MS (EI) : 4 1 5 (M + ) 
1h&M 9 : (2R, 3 S , 5E) 
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-2- (2, 4 -y7^tD7 3L— jv) -3 



6 - (4-^^j^-;i/7ir;b) -1- (1H-1, 2, 4- 

fc U tv"— jv- 1 ->f;i/) - 5 -^dr-fe >- 2 ;i/ 

-fb-£tJ8s 37mg (0. 0 9mmol) £^ h 7 t h* P 7 5 > £ «fc tf**!^ 
(3:1) 4ml(3j§/5¥U 2fc#T**V> 163mg (0. 2 7mmo 
1) ^»b7Co ^CT3^im M^;i/T#fRU 1 0 %f M 

V>>-ffi&x-3-)\/=l : iCT*t^U ^M-fb-^r $9 3. 4 m g (iR^s 8 6 

%) **5fco 

1 H — NMR (400MHz, CDCb) 6:0. 81 (3H, d, J = 6. 3 
Hz), 2. 20-2. 33 ( 2 H, m) , 2. 72-2. 81 ( 1 H, m) , 
3. 05 (3H, s), 4. 62 (1H, d, J=13. 9Hz), 4. 84 
(1H, s), 5. 01 (1H, d, J=13. 9Hz), 6. 39-6. 52 
(2H, m), 6. 68-6. 78 (2H, m), 7. 39-7. 46 (1H, 
m), 7. 51 (2H, d, J = 8 . 3Hz), 7. 78 (1H, s), 7. 8 
7 (2H, d, J = 8 . 3Hz), 7. 89 (1H, s) 
M S ( F A B + ) : 4 4 8 (M + + 1 ) 



{t&W! 10: ( 2 R, 3S,5E)-2-(2, 4-^7;i/tP7xrjl/) - 
3-^;U-6- (f U S?>- 3 ->f;u) -1- (1H-1, 2, 4-h'j7'; 

— jv- l --<;u) - 5 -^-t?>- 2 -a-— ;i/ 

<b-&#)K 73mg (0. 2 5 mm o 1) ©T-fe h ~ h U JV (1ml) ?g?$f3 s 
3-7*Pfh"'Ji;>0. 0 5ml (0. 5mmol) , ffi^7^7A6rag 
(0. 0 3mmo 1) „ h U X (2-^^71^) >15mg (0. 

0 5mmo 1) h Vzi^jVTz. >0. 0 7ml (0. 5mmol) 
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/^^-r /II^pv b^7< — (^<bp<^U> : ,*^/-;i/ = l 9 : ltl 

1 H — NMR (400MHz, CDCh) 6:0. 81 (3H, d, J = 5. 6 
Hz), 2 . 20-2. 31 ( 2 H, m) , 2. 72-2. 81 ( 1 H, m) , 
4. 63 (1H, d, J=13. 9Hz), 4. 93 (1H, s), 5. 01 
(1H, dd, J = 1 . 0 and 13. 9Hz) ,6.31 (1H, dt, 
J = 6 . 8 and 16. 1Hz) , 6. 43 (1H, d, J=16. 1H 
z), 6. 68-6. 78 (2 H, m) , 7. 23 (1H, dd, J = 4. 5 
and 7. 8Hz), 7. 35-7. 46 (lH,m), 7. 67 (1H, d 
t , J = 1 . 7 and 7.8Hz),7. 78 (1H, s),7. 88(1 
H, s) , 8. 44 (1H, dd, J = 1 . 7 and 4. 5Hz) , 8. 5 
7 ( 1 H, d, J= 1 . 7 Hz) 
MS (EI) : 3 7 0 (M + ) 

[a] d -11.6° (c = 0.09,25°C, * & S — ;]/) 

ib&mi 1: (2R, 3S, 5E)-2-(2, 4 - ^:7;i/;frp 7 :x =-)V) - 
3-^5f-;b-l- (1H-1, 2, 4-hU7V-^-l-^^) -6 - (4- 

h U 7 JiTfn ^^jv^sj-y ;v) - 5 -^^r-fe >- 2 ;v 

{b-£#J U 7 3 rag (0. 2 5mmol), 4-yD ; E7i^l/F'j7MD 

>f h'l 2 9mg (0. 5mmo 1) . »7i/->A6rag 
(0.0 3mmo 1) N h U X ( 2 -*^-;i/7 x^;i/) ^77^ >15mg (0. 
0 5 mmo 1) &&Xf h 'JxW^ > 0 . 07ml (0. 5 mmo 1) 

-fb^rtJ2©tl^-h[pIilC3bTSM'fb^r#i3 8mg (W32%) £f#7~o 

1 H — N MR (400MHz, CDC 1 3) <5:0. 81 (3H, d, J = 5. 8 
Hz), 2. 19-2. 32 (2H,m), 2. 71-2. 79 ( 1 H, m) , 
4. 61 (1H, d, J = 1 3 . 6Hz), 4. 85 (1H, s), 5. 00 
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( 1 H, d, J=13. 6 H z) , 6. 33 (1H, m) , 6. 45 (1H, d, 
J=15. 5Hz) , 6. 67-6. 78 (2H,m), 7. 38 (2H, d, 
J = 8. 3 H z ), 7. 39-7. 46 ( 1 H, m) , 7. 58 ( 2 H, d , J 
= 8. 3Hz), 7. 78 ( 1 H, s), 7. 87 (1H, s) 
M S (F AB + ) : 4 7 0 (M + + 1 ) 

[ a ] D -52.4° (c = 0. 5 3, 2 6°C, 

jt^M 12: (2R, 3S, 5E) - 2- (2, 4-^7;i/tD7x_;v) - 
3-^^;v-6- (b°'j 5 --QI/) -1- (1H-1, 2, 4-hUT 

V'— )]/- 1 --f ;t/) - 5 -^s^r-b >- 2 -a-— ;i/ 
<fc-£$J 1. 73mg (0. 25 mm o 1 K 5-^D^t°U^^>80mg 
( 0 . 5 mmo 1 ) > WtW^^tJ* 6mg ( 0 . 0 3mmo 1 ) s h'J^ (2 

jl- )V) fr^7 4 >15mg (0 . 0 5 mmo 1) ^cfctfh 'J3i^-;i/ 
T ^ > 0 . 07ml (0. 5 mmo 1 ) {bl^ 1 0 1^6 fc: LT 

ilib^lJ 2 4 m g (W2 6%) 

'H-NMR (4 0 0MHz, CDCh) 6:0. 82 (3H, d, J = 5. 9 
Hz), 2. 22-2. 3 4 ( 2 H, m) , 2. 72-2. 82 ( 1 H, m) , 
4. 61 (1H, d, J = 1 3 . 7Hz), 4. 92 (1H, s), 5. 02 
(1H, d, J = 1 3 . 7Hz), 6. 34-6. 47 ( 2 H, m) , 6. 68 
-6. 79 ( 2 H, m) , 7. 39-7. 47 (lH,m), 7. 79 (1H, 
s), 7. 88 (1H, s), 8. 71 (2H, s), 9. 05 (1H, s) 
MS (F AB + ) : 3 7 2 (M + + 1 ) 

fb^rt) 1 3: (2R, 3S, 5 E) - 2- (2, 4-^7MP7x-J^) - 
6 - (4 h £^2k) ~ 3 1- (1H-1, 2, 4-HJT 

V— 1 -4 )V) - 5 -^.^-b >- 2 -^r— ;i/ 
-fb-^^J K 88mg ( 0 . 3 mmo IK 4-3 — F7-V-jl/ 1 4 Omg 
(0. 6 mmo IK «^7i/9A7mg (0.0 3 mmo IK h y X ( 2 
-^f;V7i^;i/) ^^701 5mg (0. 06 mmo 1 ) js&Tf h >J ^^l/ 
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T*>0. 08ml (0. 6mmol) ib&Wl 2 (DWr&t LXB 

1 H — NMR (400MHz, CDCL) 6:0. 80 (3H, d, J = 5. 8 
Hz), 2 . 16-2. 28 ( 2 H, m) , 2. 68-2. 77 ( 1 H, m) , 
3. 80 (3H, s), 4. 63 (1H, d, J=13. 9Hz), 4. 76 
(1H, s) , 4. 98 (1H, d, J = 13. 9Hz) , 6. 04-6. 12 
(1H, m) , 6. 39 (1H, d, J = 15. 8Hz) , 6. 67-6. 76 
(2H, m) , 6. 84 (2H, d, J = 8. 8Hz) , 7. 28 (2H, d, 
J = 8 . 8Hz), 7. 39-7. 48 (lH,m), 7. 77 (1H, s), 
7 . 8 6 ( 1 H, s ) 
MS (TSP) : 4 0 0 (M + + 1 ) 
[c*]d -48. 9° ( c = 0 . 0 5 , 2 7°C, )V) 



\\&% 14: (2R, 3 S, 5E)-2-(2, 4-^7;VtP7x-^) - 
3 6 - (4 -*?-)\sy -1- (1H-1, 2, 4-hU7V 

— Jl-l-JJl) - 5 -^x^r-b >- 2 ;i/ 

-fb-n-^l Is 8 8 m g ( 0 . 3 mm olK 4-3-F hM> 1 3 lmg (0. 
6mmo 1) , »7^^?A7mg (0. 0 3mmo 1). h'JX(2-^^- 

*77^ > 1 5mg (0. 0 6mmo 1) jfej^'h 'Ji^?^ > 
0. 0 8 ml (0. 6mmol) {bl^tJ 2 ©tl^-^|H]^{3 bT^H<b-ar 

« 1 mg («5 3%) *mtz 0 

1 H — NMR (400MHz, CDCla) 6:0. 80 (3H, d, J = 6. 1 
Hz), 2. 14-2. 24 (2H, m), 2. 33 (3H, s), 2. 63- 
2. 68 (1H, m), 4. 62 (1H, d, J=14. 6Hz), 4. 76 
(1H, s) , 4. 98 (1H, d, J=14. 6Hz) , 6. 17 (1H, 
m), 6. 41 (1H, d, J=l 5. 8Hz), 6. 66-6. 77 (2H, 
m), 7. 11 (2H, d, J = 8. 2Hz), 7. 25 (2H, d, J = 8. 
2Hz), 7. 41 ( 1 H , m) , 7. 77 (1H, s), 7. 85 (1H, 
s) 
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MS(TSP) : 3 8 4 (M + + 1 ) 
[a] D -55.5° ( c = 0 . 12,26 °C, **? 

jh&Ml 5: (2R, 3S, 5E) - 6- (2, 4-^^PP7ir;y) -2 

- (2, 4 -v>y )\,Jrv 7 ^ =-))/) -3-^;v-l- (1H-1, 2, 4-h 
U tv'— ;v- l ->f;i/) - 5 > - 2 ;u 

fb-a-t) U 1 4 7mg (0. 5mmo 1) N 1 -7*n^E- 2 , 
>-tf > 2 2 6 mg ( 1 . Ommo 1 ) N WtW^Wk 1 lmg ( 0 . 0 5 mm 
ol), h'JX (2-^f;i/7i-;v) *77-f >30mg (0. lmmol) 
ife^Vh U ^ > 0 . 14ml (1. Ommol) £flHv {b^i 1 0 O 

»£fc|q|#fcLT^SflS"&«ll 1 4mg (W5 2%) 

1 H — NMR (400MHz, CDCb) 5:0. 82 (3H, d, J = 5. 4 
Hz), 2. 20-2. 30 (2H,m), 2. 72-2. 77 ( 1 H, m) , 
4. 65 (1H, d, J = 14. 4Hz), 4. 82 (1H, brs), 5. 0 
2 (1H, d, J=14. 4Hz), 6. 17-6. 25 (1H, m), 6. 6 
8-6. 78 (3H, m), 7. 19 (1H, dd, J = 2. 2 and 8. 
5 H z) , 7. 35 (1H, d, J = 2 . 2Hz), 7. 39-7. 45 (2H, 
m), 7. 80 (1H, s), 8. 05 (1H, s) 
MS ( F A B + ) : 4 3 8 (M + + 1 ) 



-fbl%t3 16: (2R, 3 S, 5E) - 2- (2, 4-^7;VtP7i_;i/) - 
6- (-f > H— ;i/— 5 — 7b) -3-^^-;i/-l- (1H-1, 2, 4 - h 'J 7 

y*— l z^fjk) - 5 -^jp-fe >- 2 ;v 

fb-^-tJK 8 8mg (0. 3 mm o 1) s 5 -7*D^e-f > K— ;H 1 8mg 
(0. 6mmo 1) , »7^7A7mg (0. 0 3mmo 1) N h U ^ (2 
-p<^-;i/7ac-;v) *^7-r > 1 5mg (0. 0 6mmo 1) :fc«fctJ<b U x-f-JV 
T^>0. 08ml (0. 6mmo 1) *m^s fc&Ml 0 (DWj&tmffi.^ LT 
^ffiYb^ftl 5mg (iR^l 2%) £f#£ 0 

1 H — NMR (400MHz, CDCh) 6:0. 82 (3H 3 d, J = 5. 6 
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Hz), 2 . 19-2. 26 ( 2 H, m) , 2. 72-2. 78 ( 1 H, m) , 
4 . 65 (1H, d, J = 1 4 . 7 H z) , 4. 74 (1H, s ) , 4. 99 
( 1 H , d, J = 1 4 . 7 H z ) , 6. 17 ( 1 H , m) , 6. 51-6. 53 
( 1 H, m) , 6. 56 (1H, d, J = 1 5 . 7 H z) , 6. 67-6. 77 
(2H, m), 7. 18 (1H, t, J = 2 . 8Hz), 7. 26-7. 33 
(2H, m) , 7. 42 (1H, dt, J=6. 6 and 9.0Hz), 7. 
59 (1H, s), 7. 77 (1H, s) , 7. 86 (1H, s), 8. 15 
( 1 H, b r s) 

MS ( F A B + ) : 4 0 9 (M + + 1 ) 

fbjm 7: (2R, 3S, 5E)-2-(2, 4-^7MD7xz;i/) - 
6- (4-7MP7ir;i/) - 3 1 - (1H-1, 2, 4-h'J7 

s J— )v- l --r;i/) - 5 -^.jf-fe>- 2 -a-— ;i/ 

it&yol. 7 3mg(0. 25mmol), 1 - ^D^Er- 4 - yjV^rn 
>0. 055ml (0. 5mmo 1) > ff^7^-7A6mg (0. 0 2 5 mm 
o 1) N h (2 -^?-71/7x-;i/) > 1 5mg (0. 0 5mmo 

1) ^5<fct5h >J^;i/T^>0. 0 7ml (0. 5mmo 1) it^2 
©S^i:gifcU^ift^4 3mg (W4 5%) £f#fco 
1 H — NMR (400MHz, CDCla) 6:0. 80 (3H, dd, J = 0. 
95 and 6. 6 Hz) , 2. 14-2. 30 (2H, m), 2. 67-2. 
70 ( 1 H, m) , 4. 61 (1H, d, J = 1 3 . 8Hz), 4. 81 (1H, 
s) , 4. 98 (1H, dd, J=l. 3 and 13. 8Hz) ,6.09 
-6. 13 (1H, m), 6. 42 (1H, d, J=l 5. 8Hz), 6. 67 
-6. 77 ( 2 H, m) , 6. 96-7. 02 ( 2 H, m) , 7. 28-7. 3 
3 (2 H, m) , 7. 39-7. 45 ( 1 H, m) , 7. 77 (1H, s), 7. 
8 6 ( 1 H, s) 
MS (E I ) : 3 8 7 (M + ) 

ih&ya 18: (2R, 3S, 5E) - 2- (2, 4-^7;i/^P7x^;b) - 
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6- (3-7;i/^-D7x-;i/) - 3 1 - (1H-1, 2, 4-hUT 

V— ))y- 1 ->f ;b) - 5 -^xdr-te >- 2 ;u 

^-^'#3 Is 73mg (0. 2 5 mmo 1). 1 -^D€- 3 - 7 fr-XwO-V 
y 0 . 0 5 6mg (0. 5 mmo 1 ) x »7i/^A5 . 6 mg ( 0 . 0 2 5 
mmo 1 ) N h U X ( 2 7 ^ 7^>15mg (0. 05 mm 

o 1) i5ctt>*h U^^T^ > 0 . 0 7ml (0. 5 mmo 1) £flHv 4t&®l 
2 0«^k|q|»{:btSlft^4 2mg (W4 4%) £f#7c 0 
'H-NMR (400MHz, CDCL) 5:0. 80 (3H, d, J = 6. 3 
Hz), 2. 16-2. 30 (2H,m), 2. 69-2. 77 (lH,m), 
4. 61 (1H, d, J = 14. 0Hz), 4. 83 (1H, s) , 4. 99 
(1H, d, J = 1 4 . 0Hz), 6. 20-6. 27 ( 1 H, m) , 6. 41 
(1H, d, J=15. 9Hz) , 6. 68-6. 77 (2H, m), 6. 85 
-6. 92 ( 1 H, m) , 7. 04-7. 11 ( 2 H, m) , 7. 23-7. 2 
8 ( 1 H, m) , 7. 39-7. 45 ( 1 H, m) , 7. 77 (1H, s), 7. 
8 6 ( 1 H, s) 

MS ( F AB + ) : 3 8 8 (M + + 1 ) 

£bj£j 19: (2R, 3S, 5E) - 2- (2, 4 - V 7 Jl* P 7 g - 
6- (2, 4-^7;^P7x-;i/) -3-^^-;i/-l- (1H-1, 2, 4- 

{b-a-^Il^ 7 3mg(0. 2 5 mmo 1). l-^D^E-2, 4-i?7)l*U 
^>-fc?>0. 07ml (0. 5 mmo 1) „ ffi^7^7A5. 6mg (0. 0 
2 5 mmo 1) „ h'JT, (2-^^7i-M *X70l5mg (0. 05 
mmo 1) iJctr/h Ux^7^0. 0 7ml (0. 5 mmo 1) fb 
^«B2©»-&fcI^tlltbrajfi'fb-&«51 9mg (W19%) 
'H-NMR (400MHz, CD C 1 a) <5 : 0 . 86 (3H, dd, J = 1 . 
0 and 6.8Hz),2.18-2.30(2H, m), 2. 71-2. 
75 ( 1 H, m) , 4. 61 (1H, d, J=13. 8Hz), 4. 82 (1H, 
s) , 5. 00 (1H, dd, J=l. 3 and 13. 8Hz) ,6.20 
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-6. 27 ( 1 H, m) , 6. 51 (1H, d, J = 1 6 . 1Hz), 6. 68 
-6. 85 ( 4 H, m) , 7. 35-7. 45 (2H, m) , 7. 78 ( 1 H, 
s) , 7. 88 (1H, s) 
MS (E I) : 4 0 5 (M + ) 

<b-£t? 2 0: (2R, 3S, 5E) - 2- (2, 4-^7JI/tD7i-;i/) - 
3-^^)1-1- (1H-1, 2, 4-h'J7^-^-l-^/V) -6- (3, 
4, 5-b'j7;i/tP7x-Jj/) - 5 -^.arHz>- 2 )± 

<b-&#Jl. 7 3mg (0. 2 5 mmo 1), l-^D^-3, 4, 5 - h 'J 7 
;i/^-D^>Hf > 0 . 0 6ml ( 0 . 5 mmo 1 ) N *Jt> A 5 . 6 mg 

( 0 . 0 2 5 mmo 1 ) „ h U ^ ( 2 -^;i/7i-Jl/) << > 1 5 mg 

(0. 0 5mmo 1) joJ;t>*h 'Jx^7^ >0. 0 7ml (0. 5mmol) 
£ffl<^ fli^a 2 ©«^i: Bit Utififl:^* 3 5 m g (»3 4%) 
1 H — N M R (400MHz, CDC 1 3) (5:0. 79 (3H, d, J = 6. 4 
Hz), 2. 16-2. 25 ( 2 H, m) , 2. 68-2. 73 ( 1 H, m) , 
4. 59 (1H, d, J = 1 3. 9Hz) , 4. 87 (1H, s), 4. 99 
(1H, d, J=13. 9Hz), 6. 14-6. 21 ( 1 H, m) , 6. 29 
(1H, d, J=15. 9Hz), 6. 68-6. 77 (2H, m), 6. 89 
-6. 97 ( 2 H, m) , 7. 39-7. 45 ( 1 H, m) , 7. 78 (1H, 
s) , 7 . 8 8 ( 1 H, s) 
MS ( F A B + ) : 4 2 3 (M + + 1 ) 

-fb^t>2 1: (2R, 3S, 5 E) - 6 - (4-7PP7x_;i/) - 2 - ( 2 , 
A-^JyMuy 3L~)\y) -3-^^-1- (1H-1, 2, 4 - h 'J 7V - 
)l-l--i;v) - 5 -^N^r-fe >- 2 -a-— ;i/ 

fb-^U 73mg (0. 2 5mmol) s 1 - y'u^z- 4 - ^7 D D^>-tf > 
9 5. 7mg (0. 5 mmo 1) „ |^7^^A5 . 6mg (0. 0 2 5 mm 
o 1) s h'JX (2-y^l/7x-;y) ^^-r > 1 5mg (0. 0 5 mmo 
1) iJxf;i/7^ >0. 0 7 ml (0. 5 mm o 1 ) V\ <b^U 2 
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(Dm&tmmiz vxmm^ms 8mg (W5 8%) *mtz 0 

'H-NMR (400MHz, CDCh) 6:0. 80 (3H, dd, J = l. 
0 and 6. 6Hz), 2. 16-2. 25 (2H,m), 2. 68-2. 
7 4 (1H, m) , 4. 61 (1H, d, J=13. 9Hz) , 4. 82 (1H, 
s) , 4. 98 (1H, dd, J=l. 1 and 13. 9Hz), 6. 17 
-6. 24 ( 1 H, m) , 6. 39 (1H, d, J=15. 9Hz), 6. 67 
-6. 7 7 ( 2 H, m) , 7. 24-7. 29 (4H,m), 7. 38-7. 4 
5 ( 1 H, m) , 7. 77 (1H, s) , 7. 86 (1H, s) 
MS (EI) : 4 0 3 (M + ) 

<b^t)2 2: (2R, 3S, 5E) - 2- (2, 4-^7;VtP7x-jb) - 
6- (7Jl*ls>- 2 - 3 -*=$-)V- 1 - (1H-1, 2, 4 - h 'J 7 

— ;t/ - l - ) - 5 -^%-\z >- 2 -a-— ;i/ 

-fb-ol^ Is 7 3 mg ( 0 . 2 5 mmo 1 ) s 2 - 7*P ^B^;i/^J- V > 12 2. 6 
mg (0. 5 mmo 1) N ffi/^^^AS. 6mg (0. 0 2 5 mmo 1) s 
h U X ( 2 - ^^;i/) 7015mg (0. 05 mmo 1) 

H;^^;i/7*^ > 0 . 0 7ml (0. 5mmol) &m\\ it^^i 2 (DtM^rt m 
m^V-C^m<t^2 9rag (W2 6%) £f#£ Q 

•H-NMR (400MHz, CDCh) 6:0. 83 (3H, d, J=6. 1 
Hz), 2. 20-2. 27 ( 2 H, m) , 2. 73-2. 77 ( 1 H, m) , 
3. 89 (2H, s), 4. 64 (1H, d, J = 13. 9Hz), 4. 79 
(1H, s), 5. 00 (1H, d, J = 13. 9Hz), 6. 24-6. 32 
( 1 H, m) , 6. 52 (1H, d, J = 1 5 . 6Hz), 6. 68-6. 77 
( 2 H, m) , 7. 26-7. 55 ( 6 H, m) , 7. 70-7. 81 (3H, 
m) , 7 . 9 6 ( 1 H, s) 
MS (FAB + ) : 4 5 8 (M + + 1 ) 

ik^Vd 2 3: (2R, 3S, 5E) - 2- (2, 4-^7MP7xr^) - 
3-^7-;i/-6- ( 2 -- h P 7 -1- (1H-1, 2, 
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—)V- 1 JI/) - 5 > - 2 -7f—)l 

ih-SVnl , 73mg (0. 2 5 mmo 1) N 1 -/o^- 2 -n hD^>^> 
1 0 lmg (0. 5 mmo 1) . <^ A 6 m g (0. 0 3 mmo 1) > 

h ] )7 ( 2 7 70l5mg (0. 05 mmo 1 ) 

hiJxf;i/7^>0. 0 7ml (0. 5 mmo 1 ) -fbl^U 1 0 h 

|5]*i^LT3lgl{bl^5 7. 6mg (1R^5 6%) 

'H-NMR (300MHz, CDC 1 3) 6:0. 85 (3H, d, J = 5. 4 
Hz), 2. 25-2. 35 ( 2 H, m) , 2. 75-2. 80 ( 1 H, m) , 
4. 62 (1H, d, J = 13. 5Hz), 4. 87 (1H, s ) , 5. 03 
(1H, J=13. 5Hz), 6. 20-6. 30 ( 1 H, m) , 6. 65-6. 
80 ( 2 H, m) , 6. 90 (1H, d, J=15. 3Hz), 7. 33-7. 
45 ( 3 H, m) , 7. 50-7. 60 (2H,m), 7. 78 (1H, s), 
7 . 8 9 ( 1 H, s ) 
MS ( F A B + ) : 4 1 5 (M + + 1 ) 

it^m2 4: (2R, 3 S , 5 E) - 2 - ( 2 , 4 - V 7)]/* P 7 x_;i/) - 
3 6 - (3--hP7i-;V) -1- (1H-1, 2, 4-FU7V 

I - J )l) - 5 -^Jp-fe >- 2 ;i/ 
fb^ls 73mg (0. 2 5 mmo 1), l-^*D^-3-— h D^>i?> 
1 0 lmg (0. 5 mmo 1) x Si^7i?i>A6mg (0. 0 3 mmo 1) s 
h U ^ ( 2-^fjl/7i-Jl/) 70l5mg (0. 05 mmo 1 ) is it* 
h iJxf;i/7^ >0 . 0 7ml (0. 5mmol) <b^^5 1 0 ©i§^- 

■ |pJ^{3LT^m^-t)4 8. 2mg (W4 7°/ 0 ) £f#£o 
'H-NMR (300MHz, CDC 1 3) 5:0. 82 (3H, d, J = 6 . 6 
Hz), 2. 20-2. 35 ( 2 H, m) , 2. 70-2. 80 ( 1 H, m) , 
4. 62 (1H, d, J = 1 3 . 8Hz), 4. 89 (1H, s), 5. 02 
(1H, J = 1 3 . 8Hz) , 6. 33-6. 40 (1H, m) , 6. 51 (1 
H, d, J=16. 5Hz), 6. 65-6. 80 (2H,m), 7. 38-7. 
50 (2H, m) , 7. 63 (1H, d, J = 8 . 1Hz), 7. 78 (1H, 
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s) , 7 . 88 ( 1 H, s) , 8. 06 (1H, d, J = 8 . 1 H z ) , 8. 
2 1 ( 1 H, s) 

MS (F AB + ) : 4 1 5 (M + + 1 ) 
[a] D -48. 3° (c = 0. 6 1, 2 6 "C, * # S -Jl>) 

jhjtMZ 5: (2R, 3S, 5E) - 2- (2, 4-^7MD7xrj|/) - 
3-^^;i/-6- (4--hP7xr;i/) -1- (1H-1, 2, 4-h'JTV" 

— 1 ;u) - 5 -^=fr-fe>- 2 ;i/ 

fb-^K 7 3mg (0. 2 5 mmo 1) N l-7n^-4-^ hn^>-t?> 
lOlmg (0. 5mmol)s Sp7y^A6mg (0. 0 3mmolK 
h'J7 ( 2 -*?-JV7 *X:7 ^ >15mg (0. 05 mmo 1 ) 

h i;jq^-;1/T^ > 0 . 0 7ml (0. 5 mm o 1 ) fc&%>} 1 0 (Dmtr £ 

mmizvx^mit^5 3. 4mg (iu^5 1%) s^fco 

'H-NMR (300MHz, CDC 1 3 ) (5:0. 82 (3H, d, J = 6. 3 
Hz), 2. 20-2. 35 ( 2 H, m) , 2. 70-2. 80 ( 1 H, m) , 
4. 61 (1H, d, J=l 3. 8Hz), 4. 91 (1H, s), 5. 02 

(1H, J=13. 8Hz), 6. 40-6. 50 (2H, m) , 6. 65-6. 
80 (2H, m), 7. 30-7. 50 (3H, m), 7. 79 (1H, s), 
7. 89 (1H, s) , 8. 17 (2H, d, J = 6. 0Hz) 
MS ( F AB + ) : 4 1 5 (M + + 1 ) 

[a] d -51.0° (c = 0.58,26°C, 

4b&®2 6: (2R, 3S, 5E)-2-(2, 4-^7MP7x_jV) - 

6- (4-N, N^ilA±JkZJ^JZ^^M ~ 1 - (1H-1, 

2, 4 — h U 7 V — )\/— 1 — ( J]/) - 5 -^-b>- 2 )± 

ih&VM, 7 3mg (0. 2 5 mmo 1) s 4-^*D^-N, N-i?*^)VT 
-ij>100mg (0. 5 mmo 1) „ »7i?^A6mg (0.0 3 mmo 
1) , h'J^ (2 >15mg (0. 0 5 mmo 1) 

V^f-JITI >0. 0 7 ml (0. 5 mm o 1) it^^O 1 0 CD 
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Wi&hmmizL-tmmik&wi 2. 8mg mm 14%) &f#£o 

1 H — NMR (400MHz, CDC 1 3 ) (5:0. 79 (3H, d, J = 5. 9 
Hz), 2 . 10-2. 3 0 ( 2 H, m) , 2. 60-2. 78 ( 1 H, m) , 
2. 99 (6H, m), 4. 63 (1H, d, J=14. 1Hz), 4. 72 
(1H, s) , 5. 00 (1H, d, J = 1 4 . 1Hz) , 5. 95-6. 08 
(lH,m), 6. 36 (1H, d, J=15. 9Hz), 6. 65-6. 80 
( 4 H , m) , 7. 20-7. 27 ( 2 H , m) , 7. 37-7. 45 (1H, 
m), 7. 78 (1H, s), 7. 85 (1H, s) 

* 

MS ( F A B + ) : 4 1 3 (M + + 1 ) 



4b-&VQ27: (2R, 3S, 5E) - 6- (4-7^X;i/^-Jl/7x_;i/) 
-2- (2, 4-^7;i/^P7x-;b) - 3 1 - (1H-1, 2, 4 
-h'J T V — JV — 1 -4 JV) - 5 -^yjp-fe >- 2 -yt—Jl 

ib-SMl, 7 3mg-(0. 2 5mmolK 4 -zTu^iyK >X)V*>7- ^ 
F 1 18mg (0. 5mmo 1) s St^^^A 6mg (0. 0 3mmo 1) N 
h (2 - yfj^i^) -fcX? j > 1 5mg (0. 0 5mmo 1) 
h'Jx^;i/7^>0. 0 7ml (0. 5mmol) £fflv^ {ti^> 1 0 ©i§£r 
IsJti 53 L T mmfc-BiV!} 6 8 . 9mg (W6 2%) 

1 H — NMR (300MHz, CDC 1 3) 6:0. 81 (3H, d, J = 5. 4 
Hz), 2. 20-2. 38 (2H,m), 2. 68-2. 80 ( 1 H, m) , 
4. 61 (1H, d, J = 13. 8Hz), 4. 90 (1H, s), 5. 00 
(1H, d, J=13. 8Hz), 6. 32-6. 45 ( 1 H, m) , 6. 48 
(1H, d, J=15. 9Hz), 6. 68-6. 80 ( 2 H, m) , 7. 39 
-7. 46 ( 1 H, m) , 7. 46 (2H, d, J = 9. OHz), 7. 79 
(1H, s) , 7. 84 (2H, d, J = 9. OHz), 7. 88 (1H, s) 
MS ( F A B + ) : 4 4 9 (M + + 1 ) 

[a] D -57. 5° ( c = 0 . 16, 26 °C, J— )l) 
IR (neat, cm 1 ) : 3 2 6 5, 1335 
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{b^tJ2 8: (2R, 3S, 5 E) - 2 - (2, 4 -zs7)l*U 7 x. - 
6- (jj V*7 U >- 4 ->f;i/) -3-p<^-;i/-l- (1H-1, 2, 4-HJ 

t^v'— 1 ->f;i/) - 5 -^=fr-tz >- 2 -a-— ;i/ 

fc&Wl, 73mg ( 0 . 2 5 mm o 1) N 4-7Dt>f U > 0 . 0 7 

ml (0 . 5mmo 1) N tt^7^^A6mg (0. 0 3mmo 1) „ h U X 
( 2 -*3-)]/y 3L-JI) *7 7 <i >15mg (0. 0 5mmo 1) :fc£t>*h U ^ 
^•;i/T*>0. 0 7ml (0. 5 mmo 1) fb-&#J 2 leMtic b 

T3*fb-£r#j6 6. 5mg (lR¥6 3%) £t#fco 

1 H — NMR (300MHz, CDC Is) 5:0. 88 (3H, d, J = 5. 4 
Hz), 2. 26-2. 38 ( 2 H, m) , 2. 80-2. 92 ( 1 H, m) , 
4. 66 (1H, d, J = 1 3 . 8Hz), 5. 04 (1H, d, J = 1 3 . 8 
Hz), 6. 28-6. 37 (lH,m), 6. 65-6. 80 ( 2 H, m) , 
7. 03 (1H, d, J= 1 5. 3Hz), 7. 16 (1H, d, J = 7. 2H 
z), 7. 20-7. 28 (lH,m), 7. 40-7. 55 ( 1 H, m) , 7. 
58-7. 62 ( 1 H, m) , 7. 68-7. 75 ( 1 H, m) , 7. 78 (1 
H, s), 7. 90 (1H, s), 7. 96 (1H, d, J = 8 . 4Hz), 8. 
0 5 ( 1 H, d, J = 8. 4Hz) 



MS (F AB + ) : 4 2 1 (M + + 1) 








[a] d -46. 1° (c = 0. 59, 25 


°c, 


^ 9 ; — M 




ik-SW 29: (2R, 3 S , 5 E ) - 2 - 


(2 


, 4 -i/7)ljru 7 


*=;i0 - 


6 - (4- (>f T2, 1 - bl ^T S J~ 




- 6 --f 7 3L— 


;i/) - 3 - 


*^-)\>-\- (1H-1, 2, 4-hU^V*- 




- l — f ;b) - 5 - 




2 








-fb-^-tJ Is 73mg (0. 25 mm o 1 ) s 


6 


- (4-7"Dt7x 





£V[2, 1-b] ^;-M39mg (0. 5mmo 1) , W^7y-7A 
6mg (0. 0 3 mmo 1) N h U 7s (2-^JP7i-A) > 1 5m 

g (0. 0 5 mmo 1) h U^^;bT^>0. 0 7ml (0. 5 mmo 

1) <bl%^ 1 0O^h|Siaf-bTa®'fb^2 3 . lmg (1R^2 1 
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%) zmzo 

'H-NMR (300MHz, CDCL) 6:0. 81 (3H, d, J=5. 7 
Hz), 2. 20-2. 38 ( 2 H, m) , 2. 68-2. 80 ( 1 H, m) , 
4. 63 (1H, d, J = 1 4. 1Hz), 4. 80 (1H, s), 4. 99 
(1H, d, J=14. 1Hz), 6. 20-6. 35 ( 1 H, m) , 6. 46 
(1H, d, J = 1 5 . 9Hz), 6. 65-6. 78 ( 2 H, m) , 6. 82 
(1H, d, J = 4. 8Hz) , 7. 30-7. 38 (1H, m) , 7. 38 
(1H, s), 7. 40 (2H, d, J = 9. 0Hz), 7. 42 (1H, d, 
J = 4. 8Hz) , 7. 77 (2H, d, J = 9. 0Hz) , 7. 79 (1H, 
s) , 7 . 8 6 ( 1 H, s) 
MS (F AB + ) : 4 9 2 (M + + 1 ) 
[a] D -31. 5° (c = 0. 12, 26 °C, * )V) 

-fb^3 0 : ( i ) 4 - (4 -7"P^&y - 2 - t -7 h^^-fyjv^- 

t - 7h^i/i;i/«7^ 7 *^Jl3-*£i)]/^3ci/T* K 5 . 05g (26. 
5mmol) ©N, N-^fMM7U" (20ml) J§}ft(:M*;i/*> 
A2. 7 g (2 7mmo 1) *3 <t I>* 4 - :/ D 7 x. ± 5. K7. 7 g (2. 

8mmo 1) £flD2^ Sfifl 6Wr#bfco SK^^T?#3R^ flSfn^Jg 
2HIift#U h 'J ^AMLfeo »«l&e*b»e>ti*giS* 

^x^lAX—^l/fcTSfe^U aS<b^5. 25g (1R?55%) SWfco 
'H-NMR (300MHz, CD C 1 3 ) 6* : 1 . 48 (9H, s), 4. 62 
(2H, d, J = 6. 0Hz) , 7. 30 (1H, s) , 7. 53 (2H, d, 
J = 7. 8Hz) , 7. 68 (2H, d, J = 7. 8Hz) 
MS (E I ) : 3 6 8 (M + ) 

( i i) 3- (4-^7 1-;!/) >f gjgV r 5 , 1 -b] ±TV—)l 
ibSM) 3 0 ( i ) 5 g ( 1 3 . 6mmo 1) © h U ?;i/;tog^ (20m 
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^>ifb'J>5ml (5 0mmol)«U 8 0 °CT 1 m^mW Lfzo m 

mm 9 5%) zmtzo 

'H-NMR (300MHz, CDCh) 6 : 6. 86 (1H, s) , 7 . 26 
(1H, s) , 7. 52 (2H, d, J = 7. 8Hz), 7. 67 (2H, d, 
J = 7 . 8Hz), 8. 20 (1H, s) 
MS (E I) : 2 7 7 (M + ) 



(iii) (2R, 3S, 5E) -2- (2, 4 -it7)l*u 7 -6 
- (4- U l^V [5, 1-b] f7';-^-3--fJV) -3-^ 
1 - (1H-1, 2, 4 - h U TV— 1 --r;i/) - 5 -^-fr >- 2 

-fb^tJ Is 73mg (0. 25 mm o 1 ) s {bl^J 30 (ii) 139mg 
(0. 5mmo 1) , BW^^P^^ 6mg (0. 0 3mmo 1) N h (2 
-^Jb7i-il/) J >15mg (0 . 0 5mmo 1) h Vzc3-)l 

7^>0. 07ml (0. 5mmol) £ffll> N ft£r#5 1 0 (DiB&t mWite UT 

mmit^4 2. 2mg (W3 4°/o) &t#£ 0 

1 H — NMR (300MHz, CDC 1 3 ) <5 : 0 . 84 (3H, d, J = 6. 0 
Hz), 2. 14-2. 30 ( 2 H, m) , 2. 68-2. 80 ( 1 H, m) , 
4. 66 (2H, d, J=13. 8Hz), 5. 00 (1H, d, J = 13. 8 
Hz), 6. 28-6. 40 ( 1 H, m) , 6. 49 (1H, d, J = 1 5 . 8 
Hz), 6. 62-6. 80 ( 2 H, m) , 6. 78 (1H, s), 7. 14 

(1H, s) , 7. 38-7. 45 (1H, m) , 7. 48 (2H, d, J = 8. 
4Hz), 7. 58 (2H, d, J = 8. 4Hz), 7. 77 (1H, s ) , 7. 
9 1 ( 1 H, s) , 8. 18 ( 1 H, s) 
MS ( F AB + ) : 4 9 2 (M + + 1 ) 

[a] D -64. 1° (c = 0. 3 8, 2 5°C, 
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j££!MJL±-l (i) 1 -rfu^z- 4 - h U yjv^ru^^-)ix)V^-Ji^>^f > 

4-7Dt7i^ h U 7;i/^D^?-;^t^^7'f K 2 5 7 m g (1 mmo 
1) ©7DD^A (5ml) 3 - i'DDjiglfi 1 . 2 3g (5 mm 

ol) £?JD;U gfifcT 2 4lMm#Lfco V >T"#1R^ 1 0 %f t 

— (Wm^fr : ^3r1t> = 1 : 9 xmtH) £T*SMU mmit^2 8 8mg 
(HRm9 9%) £f#£o 

1 H — NMR (400MHz, CD C 1 3 ) 6:7. 84 (2H, d, J = 8 . 7 
Hz) , 7. 90 (2H, d, J = 8. 7Hz) 



(ii) (2R, 3S, 5E) -2- (2, 4 - ^7MP7x-jl/) -3- 
^5^-1- (1H-1, 2, 4-h'J7V-;i/-l-^;Q - 6- (4-HJ 

<b^r #3 U 73rag (0. 2 5 mm o 1 ) s it^Vt) 3 1 ( i ) 1 4 5 m g 
(0. 5 mmo 1) „ »7^>7A6mg (0.0 3 mmo 1) ^ h'J7 (2 
-^jl/7i-;y) 4^:7 <f >15mg (0. 05 mmo 1 ) £ «fctf h U 
7^>0. 07ml (0. 5mmol) £MW <b-&^3 2 Ltt 
Mfb^t) 2 5 m g OK* 2 0%) fc»& 0 

1 H — NMR (400MHz, CDCL) 6:0. 82 (3H, d, J = 5 . 6 
Hz), 2. 25-2. 34 (2H, m), 2. 75-2. 83 (1H, m), 
4. 61 (1H, d, J = 1 3. 6Hz), 4. 92 (1H, s), 5. 02 

(1H, d, J=13. 6Hz) , 6. 52-6. 55 (2H, m), 6. 68 
-6. 79 (2H, m), 7. 39-7. 46 (1H, m) , 7. 60 (2H, 
d, J = 8. 5Hz), 7. 79 (1H, s), 7. 88 (1H, s), 7. 9 
5 (2H, d, J = 8 . 5Hz) 
MS ( F A B + ) : 5 0 2 (M + + 1 ) 

[a] d -52. 3° (c=l. 04, 27 °C, 
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jb^M3 2: (2R, 3 S , 5E) - 2- (2, 4 - ^7il/tP7 x - 
6 - (4 h^-->^j;i/^-;i/7 - 3 1 - (1H-1, 2 , 

4 — h U 7V'-jl/- jjzJJkl ~ 5 >- 2 ;b 

fb^Jlx 5 8 6mg (2mmo 1) , 4-7"Dt^l»f^8 6 Omg 
(4mmol) , ii^7^-7A4 5mg (0. 2mmol), h'JX (2-^ 
^•;i/7x-;i/) ^^7^f > 1 2 2mg (0. 4mmo 1) &J;£>'h Uif;i/7^ 
>0. 56ml (4mmol) £fflvv <b^rt) 2 ©tj^i: ISUtic bT^MYb^rtl 

5 7 9mg (1R*6 8%) £f#fco 

'H-NMR (4 0 0MHz, CDCL) (5 : 0. 81 (3H, d, J=6. 1 
Hz), 2. 18-2. 32 ( 2 H, m) , 2. 71-2. 80 ( 1 H, m) , 
3. 90 (3H, s) , 4. 62 (1H, d, J = 1 3 . 9 H z) , 4. 86 

( 1 H, s), 5. 00 (1H, d, J = 1 3 . 9 H z) , 6. 36 (1H, 
m) , 6. 48 (1H, d, J = 1 5 . 8Hz), 6. 68-6. 78 ( 2 H, 
m), 7. 38-7. 45 (3H,m), 7. 78 (1H, s), 7. 87 (1 
H, s) , 7. 98 ( 2 H, d, J = 8. 3Hz) 
MS ( F AB + ) : 4 2 8 (M + + 1 ) 

[ a ] d -27.6° ( c = 0 . 54,25 °C, J -;i/) 
I R (neat, cm" 1 ) : 1 7 2 0 

3 3: (2R,3S, 5 E) - 2 - ( 2 , 4-^7;vt07x-;i/) - 
6- (4-bFpjr'>^^;V7xrji/) - 3 1 - (1H-1, 2, 4 

-h'J7V-ji/-l-^;i/) - 5 >- 2 -a-— ;i/ 

{b-^-#J 32. 280mg (0. 66mmol) ©&*7.K^ h7tFP77> (4 
ml) 8°Cl'T lMi?>fV^I/7;i/^tAt K U K^t^^t 1 . 

6 4ml (1. 6 4mmol) §1TU -7 - 1 0°C^?#fi^t«; 
#k4l$lffl«#bfco (4ml) T-#SR&. tK (1. 7ml) 
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^Mb^tl 2 0 8 m g (K$8 0%) %mtz 0 
■H-NMR (400MHz, CDCL) 6:0. 80 (3H, d, J = 6. 3 
Hz), 2 . 15-2. 30 ( 2 H, m) , 2. 68-2. 77 ( 1 H, m) , 
4. 62 (1H, d, J = 14. 0Hz), 4. 66 (2H, s), 4. 79 

(1H, s), 4. 98 (1H, d, J=14. 0Hz), 6. 23 (1H, 
m), 6. 45 (1H, d, J = 1 5 . 8Hz), 6. 67-6. 77 (2H, 
m) , 7. 30 (2H, d, J = 8. 1Hz) , 7. 35 (2H, d, J = 8. 
1Hz), 7. 38-7. 45 (lH,m), 7. 76 (1H, s ) , 7. 84 

( 1 H, s) 
M S (F AB + ) : 4 0 0 (M + + 1 ) 

[a] D -64. 1° ( c = 0 . 22, 27 °C, A $ J — 
I R (KB r , cm" 1 ) : 3 4 0 0 

<b^rt)3 4 : (2R, 3S, 5 E) - 6 - ( 4 -tPV^jyy ^-JV) - 2- 
(2, 4-^7MP7x-^ - 3 1 - (1H-1, 2, 4-h'J 

{b^tl 3 2 , 214mg (0. 5ramo 1) 0^^y-iK3ml) giti 
fitt 1 N7kj^<bi- h U t> AzK^rt 1 m 1 ( 1 mm o 1 ) £#n;U IH^f 2 4 B# 
Rg&^Lfco INMlml (lmmol) -e<ffnb£fJL J^-fb 7< ^ 1/ > T* £B 

7'7i/a*7A^D7h^77^- (i&lh*?-U> : * $ J — Jl= 19 : lfi 
ttS) fcTmSSU ^»fbl^>13 0mg (1K^6 3%) £f#fco 
'H-NMR (400MHz, DMSO-ds) 6:0. 70 (3H, d, J = 6. 
6Hz), 1. 97-2. 06 ( 1 H, m) , 2. 25-2. 35 ( 1 H, m) , 
2. 70-2. 77 (1H, m) , 4. 74 (1H, d, J = 1 4 . 6Hz) , 
4. 77 (1H, d, J=14. 6Hz), 5. 55-5. 70 (1H, br 
s), 6. 48-6. 52 (2H, m), 6. 89-6. 95 (1H, m), 7. 
09-7. 17 ( 1 H, m) , 7. 30-7. 37 (lH,m), 7. 52 (2 
H, d, J=8. 5Hz), 7. 69 (1H, s), 7. 87 (2H, d, J = 
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8. 5 H z) , 8. 28 ( 1 H, s) 
MS ( F AB + ) : 4 1 4 (M + + 1 ) 

[a] D -60. 2° (c = 0. 28, 2 5°C, ^^y— 
IR (KB r , cm" 1 ) : 1690 

5: (2R, 3S, 5E) - 2- (2, 4-i?7Jl/tD7i-Jl/) - 

6- (4-»;v^;i/7 3i^;i/) -3-^;i/-i- (ih-i, 2, 4-hV7 

fb^tl 3 3 , 2 7mg (0. 0 7mmol) 0lfb^fl/> (2ml) 
SBfcTfStS— 8Mbv>#> 1 3 Omg (1. 5mmol) ^Jp^s |5]?U^ 2 B§ 

1 9 : 1-cmm) (3T*iS^Us m.mt^2 Omg (IR* 7 6%) £f#fc 0 
1 H — NMR (400MHz, CDC 1 3) 6:0. 82 (3H, d, J = 5. 9 
Hz), 2. 21-2. 33 (2H,m), 2. 73-2. 81 ( 1 H, m) , 
4. 62 (1H, d, J=13. 9Hz), 4. 87 (1H, s), 5. 01 
(1H, d, J = 1 3 . 9Hz), 6. 39-6. 47 ( 1 H, m) , 6. 46 
(1H, d, J = 1 6 . 1Hz), 6. 68-6. 78 (2H, m), 7. 39 
-7. 46 ( 1 H, m) , 7. 49 (2H, d, J = 8. 2Hz), 7. 78 
(1H, s) , 7. 82 (2H, d, J = 8 . 2Hz), 7. 88 (1H, s) , 

9 . 9 7 ( 1 H, s ) 

MS (FAB + ) : 3 9 8 (M + + 1 ) 
[a] d -54. 1° (c = 0. 4 2 , 2 6°C, 
IR (KBr, cm" 1 ) : 1690 

ft^ft 3 6 : (2R, 3S, 5E)-6 - ( 4 - 7 % J * ±117 -2 

- (2, 4-^7;i/^-P7x-;v) -3-^;i/-l- (1H-1, 2, 4-b 

V TV— )l- 1 - 5 -^^r-fe>- 2 ;b 

ft^i 3 3 , 4 0mg (0. 5mmol) OizKr h7t KD77> (2m 
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1) »CiSI:T7^;WU'2 9mg (0. 2mmol) s h'J7i^M 
^7052mg (0. 2mmo 1) j$&Xfii?x-3-Jl'T s J*?ti U — h 0 . 

0 3ml (0. 2mmol) SJgifcbniU ^IMT? 1 «fH8t^Lfco U 

(2ml) iitt h*5^>— zMnfcO. 0 1ml (0. 15mmol) §j)0i, 

J—)\s : 7 ? >^-7 ? tR= 9 0:10:1 xmiti) CTliL, ISfb^i 2 3 m 
g (IR*5 8%) £f#fco 

1 H — NMR (400MHz, CD 3 OD) 6 : 0. 78 (3H, d, J = 6. 8 
Hz), 2. 06-2. 16 ( 1 H, m) , 2. 32-2. 42 ( 1 H, m) , 
2. 70-2. 79 ( 1 H, m) , 4. 77 (1H, d, J = 1 4 . 3Hz), 
4. 86 (2 H, s), 4. 92 (1H, d, J=14. 3Hz), 6. 26 
(1H, ddd,J = 6.2,8.3 and 15. 8Hz) , 6. 45 (1 
H, d, J = 1 5 . 8Hz), 6. 75-6. 82 (lH,m), 6. 83-6. 
91 (1H, m), 7. 25 (2H, d, J = 8 . 1Hz), 7. 34 (2H, 
d, J = 8. 1Hz), 7. 35-7. 41 ( 1 H, m) , 7. 71 (1H, 
s), 8. 26 (1H, s) 
MS (F AB + ) : 3 9 9 (M + + 1 ) 

<b-a^3 7: (2R, 3S, 5 E ) - 6 - ( 4 -^O^Jl/jtjJ]/^^^ )V7 x — 
)V) -2- (2, 4-^7MP7i-jb) -3-y^-l- (1H-1, 2, 
4 - h U 7 V — 2kJZ l z^Lik) - 5 -^-tz >- 2 -aT— ;i/ 
-fb-^3 4, 52mg (0. 0 7mmol) ©N, N--7^^*M7^ F 
(lml) Sftfc^fitWW^O. 02ml (0. 18mmol), 

1 -fc FPJr^>7 h 'J7V- ;i/2 lmg (0. 1 6mmo 1) 1 -a: 

3 - (3' -^^^I/7?7 7Dt;i/) *;^-fU*W3 2mg 
(0. 17mmol) £Jli«];U PST 3 Bf lOT^L&o ^^^;i/T'#^. 
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?^=>y-i y'Mmtv^ W?7 J — (M^^> : * 1 9 : 1 T-JH 

If) Ctflbs ^Ifb^tl5 5mg (1R^8 7%) *»fc 0 
1 H — NMR (400MHz, CD C 1 3 ) (5:0. 80 ( 3 H, d, J=6. 0 
Hz), 2 . 17-2. 31 ( 2 H, m) , 2. 69-2. 78 ( 1 H, m) , 
4. 60 (1H, d, J = 1 4. 7Hz), 4. 62 (2H, d, J = 5 . 6H 
z), 4. 86 (1H, s), 4. 98 (1H, d, J = 1 4 . 7Hz), 6. 
32 (1H, ddd, J = 6 . 4 , 7 . 8 and 15. 8Hz) ,6.45 

(1H, d, J = 15. 8Hz) , 6. 64 (1H, t, J = 5 . 6 H z ) , 6. 
6. 7-6. 77 (2H,m), 7. 26-7. 45 ( 8 H, m) , 7. 74 

(2H, d, J = 8. 3Hz) , 7. 75 (1H, s), 7. 85 (1H, s) 
MS ( F A B + ) : 5 0 3 (M + + 1 ) 

[a] d -49.5° (c=1.40, 25°C, * $ J— )V) 



fb^tl 3 8 : (2R, 3S, 5 E ) - 6 - ( 4 - t - 7 h 7 K 

j 7 =.)]/) -2- (2, 4-^7jl/tn7i_;b) - 3 1 - (1H 

-1,2, 4 - h U TV"-;b- 1 -4)1) - 5 -^*-k>- 2 

{k&m 34, 41mg (0. 10 mm o 1 ) © t - J —)l (2ml) $j£ 
{3 h iji^7 ^ >0 . 0 2 ml (0. 1 lmmol) i5«t^7ir;i/^7 
TtVJVTWO. 0 3ml (0. 12mmol) £JH<»x., 3 raflPf&jML 

m^m^Ln^n^m^ru^^^^ rmmtv t h^7^- (^ 

-fb^U> : ^^y— ;i/= 1 9 : 1 T*JgH) tTMt, ^H-fh^rtJ 3 3 m g 
(1R356 8%) £ff £o 

1 H — NMR (400MHz, CDC 1 3) 6:0. 79 (3H, d, J = 6. 0 
Hz), 1. 52 (9H, s), 2. 13-2. 29 (2H,m), 2. 6 6- 
2. 74 (1 H, m) , 4. 62 (1H, d, J=13. 9Hz), 4. 77 
(1H, s),4. 98 (2H, dd, J = 1 . 2 and 13.9Hz), 
6. 12 (1H, ddd, J = 6. 4, 7. 8 and 15. 9Hz) , 6. 
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38 (1H, d, J = 1 5 . 8Hz), 6. 55 ( 1 H, brs), 6. 6 6- 
6. 77 ( 2 H, m) , 7. 25-7. 32 (4H, m), 7. 38-7. 44 
( 1 H , m) , 7. 77 (1H, s), 7. 86 ( 1 H, s) 
MS ( F AB + ) : 4 8 5 (M + + 1 ) 

fbj^_3 9: ( 2 R, 3 S , 5E) - 6- (4 - 7-bf;i/7i-;i/) - 2 - 
(2, 4-^7MP7i-jl/) -3-^;i/-l- (1H-1, 2, 4-hU 
T"J—)l- 1 - - 5 -^^r-b >- 2 — )± 

142mg (0. 5 0 mm o 1) N 4' -^D^ETHz h7i;>l 
9 9 mg (1 mmo 1 ) N WtW^i?'!? A 12mg ( 0 . 0 5 mmo 1 ) N h U 
^ (2 -^^7i^V) A >30mg (0. lmmo 1) Is&tfh l ) ^ 

W^O. 14ml (lmmol) {b-^$a2 ©^-iilRplifc: UT^ 

MM9 5mg (W4 6%) £*#fco 

1 H — NMR (400MHz, CDCla) (5:0. 81 (3H, d, J = 6. 1 
Hz), 2. 19-2. 33 ( 2 H, m) , 2. 58 (3H, s) , 2. 7 0- 
2. 78 (1 H, m) , 4. 62 (1H, d, J=l 3. 9Hz) , 4. 88 
(1H, s) , 5. 00 (1H, d, J=13. 9Hz), 6. 38 (1H, d 
dd, J = 6 . 0 , 7 . 3 and 15. 9Hz) , 6. 49 (1H, d, J 
= 15. 9Hz), 6. 68-6. 78 (2H,m), 7. 39-7. 46 (3 
H,m), 7. 78 (1H, s) , 7. 88 (1H, s), 7. 90 (2H, d, 
J = 8 . 3 H z) 

MS (FAB + ) : 4 1 2 (M + + 1 ) 

[a] d -49.5° (c = 0.22,26°C, J— ;i>) 
I R (KB r , cm" 1 ) : 1 6 7 0 

fe^t) 4 0 : (2R, 3S, 5E) -6- (4-^7;i/tP^^7xr;p) 
-2- (2, 4-^7MP7i-^) (1H-1, 2, 4 

- h U 7^- 71/- 1 -4 ))/) - 5 -^-te>- 2 ;i/ 
{b^T^JU 73mg (0. 25mmolK l-7ot-4-^7;i/tD^^ 
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;i/^>-tf > 103mg ( 0 . 5 mmo 1 ) N WW^W A 6mg ( 0 . 0 3m 
mo 1 ) N h 'J X (2 — >15mg (0. 05 mmo 

1) *5<kt>*h Ucc^l/TSX). 0 7ml (0. 5mmol) ft^Jl 
0©^^IH]1f lz LTgLmt&WG 3 . 8mg (i&*6 1%) £t#£o 
'H-NMR (300MHz, CDCla) 6:0. 82 (3H, d, J = 5. 7 
Hz), 2. 18-2. 36 ( 2 H, m) , 2. 65-2. 80 ( 1 H, m) , 
4 . 61 (1H, d, J=13. 8Hz), 4. 87 (1H, s) , 5. 01 
(1H, d, J=13. 8Hz), 6. 23-6. 38 (lH,m), 6. 48 
(1H, d, J=15. 8Hz) , 6. 63 (1H, t, J = 5 6 . 4Hz), 
6. 62-6. 80 ( 2 H, m) , 7. 38-7. 53 ( 5 H, m) , 7. 79 
( 1 H, s) , 7 . 8 8 ( 1 H, s) 
MS (F AB + ) : 4 2 0 (M + + 1 ) 

-fb^tJ4 1: (2R, 3S, 5E) - 2- (2, 4-^7;i/tP7x-;v) - 
6- (4-N, N -i>*J-J)sT ^ Z Xfr*— fr? ^—JV) - 3 I - 

(1H-1, 2, 4-h'J7y-;i/-l-^JI/) - 5 -^x^r-b >- 2 -tF—JI 
ih&Vol* 73mg (0. 2 5mmolK 4 -r/n^^O-fc? >XJ]/&>*?* 
f;i/7^ K13 2mg (0. 5 mmo 1 ) . fEWLrt^Vb 2* 6 mg ( 0 . 0 3m 
mo 1 ) N h U X ( 2 -*?-)]/7 7^X7 J >15mg (0. 05 mmo 

1) jS&Xf h 0 7ml (0. 5mmol) £flH\ ih&®) 1 

0©®^£l^l$£UT^Mifb'&&l4 5 . 5mg (1R^3 8%) £f#fco 
'H-NMR (300MHz, CDC 1 3) 6:0. 82 (3H, d, J = 6. 1 
Hz), 2. 20-2. 38 ( 2 H, m) , 2. 68-2. 80 ( 1 H, m) , 
2. 69 (6H, s), 4. 62 (1H, d, J=13. 8Hz), 4. 89 
(1H, s) , 4. 99 (1H, d, J = 13. 8Hz), 6. 36-6. 44 
(1H, m), 6. 48 (1H, d, J = 15. 6Hz), 6. 63-6. 83 
(2H, m) , 7. 39-7. 46 (1H, m) , 7. 49 (2H, d, J = 8. 
7Hz), 7. 70 (2H, d, J = 8. 7 Hz) , 7. 79 (1H, s), 7. 
8 8 ( 1 H, s ) 
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MS ( F AB + ) : 4 7 7 (M + + 1 ) 

jbj£j4 2 : (2R, 3S, 5 E) - 6- (4-P?J\<jrU* h*^? 

)V) -2- (2, 4-^7;V^P7i-j|/) -3-^^;i/-l- (1H-1. 2, 

4 - h U 7V- 1 - - 5 y- 2 -^r—)V 

it^^Jl, 73mg (0. 2 5 mmo 1) „ 1 - 7~n^- 4 -WhOru^ h 
^>^>-tf > lllmg (0. 5 mmo 1) „ »7^^A6mg ( 0 . 0 3 
mmo 1) N HJ* (2-^^7i-/l/) ^^7>f >15mg (0. 0 5mm 

0 1) 33£Uh V^JVTz. >0. 0 7ml (0. 5mmol) IfflK ib^ll 

1 0©«^fc|^«fcLT^»fb-&«&7 5 . 6mg (W6 9°/ 0 ) *f#fco 

1 H — NMR (300MHz, CD C 1 3 ) 6:0. 80 (3H, d, J=6. 3 

Hz), 2. 13-2. 33 ( 2 H , m) , 2. 65-2. 78 ( 1 H , m) , 

4. 61 (1H, d, J = 1 4 . 1Hz), 4. 84 (1H, s), 4. 99 
(1H, d, J = 1 4 . 1Hz), 6. 11-6. 24 ( 1 H, m) , 6. 41 
(1H, d, J=15. 9 H z) , 6. 49 (1H, t, J = 73. 2Hz), 

6. 63-6. 78 (2H, m), 7. 05 (2H, d, J = 8 . 4Hz), 7. 

33 (2H, d, J = 8. 4Hz), 7. 38-7. 43 (1H, m), 7. 7 

7 (1H, s), 7. 87 ( 1 H, s) 

MS (F AB + ) : 4 3 6 (M + + 1 ) 



lb^j_4 3: (2R, 3S, 5E) - 2- (2, 4 - 2 ZAA g 2 ^-^) ~ 
6- (4-bFP^->7x-jV) - 3 -A^JV- 1 - (1H-1, 2, 4 - HJ 

{b-a^IlN 7 3mg (0. 2 5 mmo 1) > 4-3-F7i7-;H lOmg 
(0. 5 mmo 1) N Sfl^l^^A 6mg (0. 0 3 mmo 1) , h V X (2 
-*?-)17 3l=.)\s) frx? j >15mg (0 . 0 5 mmo 1) 
7^>0 . 07ml (0. 5 mmo 1 ) Sffllv <b^#3 1 0 (Dm&tmWite It 

5 8 . 7mg (1R^6 1%) £f#fco 
1 H — NMR (300MHz, CDC 1 3) 6:0. 80 (3H, d, J = 5 . 7 
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Hz), 2 . 13-2. 33 ( 2 H, m) , 2. 63-2. 75 ( 1 H, m) , 

4. 63 (1H, d, J = 1 4. 1Hz), 4. 73 ( 1 H, s) , 4. 99 
(1H, d, J=14. 1 H z ) , 6. 00-6. 11 ( 1 H, m) , 6. 37 
(1H, d, J = 1 5 . 9Hz), 6. 62-6. 85 ( 2 H, m) , 6. 78 
(2H, d, J = 8 . 4Hz) , 7. 22 (2H, d, J = 8 . 4Hz) , 7. 

36-7. 44 ( 1 H, m) , 7. 78 (1H, s), 7. 88 (1H, s) 

MS (F AB + ) : 3 8 6 (M + + 1 ) 
[a] D -4 1. 8° (c = 0. 37, 25 °C, 

M44 : (i) 5- (4-/P^7xr;i/) - 2 -j* 5^1^ fc 7 V— ;i/ 

5 - (4-7*D^7xrjI/) - lH-r h 5 V— ;i/2 2 5 g ( 1 mmo 1) & 
ctt>*6 0 %&m4h± h U *7A 8 0 mg (2 mmo 1 ) GDN, N - is* 
7$ K (5ml) ll$ia«#«x 3«MbpWK). 13ml (2 

mraol) 10 0°CT" 1 6B^3t}$Lfco flfOA 

£fc^*tf>&Jn*£Ca«tf8£ittfcU IM^tl 2 0 2 m g (W8 5%) 

1 H — NMR (300MHz, CDC 1 3) 6:4. 35 (3H, s), 7. 41 
(2H, d, J = 8. 4Hz), 7. 82 (2H, d, J = 8. 4Hz) 
MS (T SP) : 2 3 8 (M + + 1) 



(ii) (2R, 


3 S , 


5 E) - 


2 - (2 




- 3 - 


6 - (4 - 


(2- 




2H-r 


h 5 — i JV) 7 


=.JV) 


- 1 - ( 1 H- 1 , 


2, 4 


-h'J7 


v— 


1 -4 JV) - 5 


2 



— Jl 

-fbl^tJU 7 3mg (0. 2 5 mmo 1) N 5- ( 4 -7nt7ir;b) -2 

h7!/-M 2 Omg (0. 5 mmo 1) N S^7i?>)A6mg 
(0. 0 3 mmo 1) N h U ^ (2-^^7ir;v) W7^ > 1 5mg (0. 
0 5mmol) teXU h U xf;i/7 $ > 0 . 07 ml (0. 5mmol) 
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itettoi o<Dm&k.m&k[sX&m<b&to6 5 . 4mg (ir^6i%) %mtco 

1 H — NMR (300MHz, CDCL) 6:0. 82 (3H, d, J = 5. 7 
Hz), 2 . 18-2. 36 (2H,m), 2. 64-2. 81 ( 1 H, m) , 
4. 38 (3H, s) , 4. 63 (1H, d, J=13. 8 H z) , 4. 89 
(1H, s), 5. 00 (1H, d, J = 1 3 . 8Hz), 6. 25-6. 42 
(1H, m), 6. 47 (1H, d, J=l 5. 9Hz), 6. 63-6. 80 
(2 H, m) , 7. 32-7. 58 (3 H, m) , 7. 77 (1H, s), 7. 
89 ( 1 H, s) , 8. 01-8. 19 (2 H, m) 
MS (F AB + ) : 4 5 2 (M + + 1 ) 

[a] d -43. 8° (c = 1. 13, 2 6 °C, **S—J1/) 
lb^^4_5_j ( i ) 5 - (4 -70^7 -f l^V [ 5 , l-hl^T 

2 - T^^WTV-Jl' 12 lmg (1. 06 mmo 1 ) :fc h 
JV7- ^ > 0 . 28ml (2 mm o 1 ) (Di&ib* ^ U > (5ml) i8$£tc N /K^Ts 
Jfrfb^OVT'Ol/O. 17ml (1. 46mmol) ^iTU 1 B#R8it# 

Ltzc mt*?-\/>T'%iW&, ffiffim j g&T*m&{s, m&mm^ir*S'$&-z& 

•misfro ^^S^bff^n^aattl^-^r^^b'J >0. 5ml (5mmol) 

^;bT$c?f U ilft^t) 2 0 5 m g (W7 0 

%) £f#£o 

1 H — NMR (300MHz, CDCL) d : 6. 94 (1H, d, J = 3. 9 
Hz), 7. 23 (1H, s), 7. 62 (2H, d, J = 8. 4Hz), 7. 
69 (2H, d, J = 8. 4Hz) , 7. 70 (1H, d, J = 3. 9Hz) 
MS (EI) : 2 7 7 (M + ) 



(ii) (2R, 3S, 5E) -2- (2, 4 - *J-7 fy* P 7 ^ -6- 
( 4 _ (jzyy [5, 1-bl ±T2Zzz to- 5 -JJl) 7x~;i/) -3-^^ 
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(1H-1, 2, 4-h'J7V-jl/-l-^^) - 5 -^-fc >- 2 - 

<b£rt) Is 73mg (0. 2 5 mm o 1 K {b^tJ 4 5 ( i ) 1 3 9 m g 
( 0 . 5 mmo 1 ) s M?;^^£A 6 mg ( 0 . 0 3 mmo 1 ) , h U ^ ( 2 
-^;i/7i-il/) *X7^ >15mg (0. 0 5 mmo 1) IScfcZ/h V^Jl' 
T^>0. 07ml (0. 5mmol) Ik&m 1 0 cD^il l^&fc: It 

Slft^i 5 8 . 3mg (W4 7%) 

'H-NMR (300MHz, CDCL) 6:0. 82 (3H, d, J = 6. 0 
Hz), 2. 10-2. 3 4 ( 2 H, m) , 2. 68-2. 8 0 ( 1 H, m) , 
4. 63 (2H, d, J=14. 4Hz), 4. 91 (1H, s), 4. 99 
(1H, d, J=14. 4Hz), 6. 20-6. 36 (lH,m), 6. 46 
(1H, d, J=15. 9Hz), 6. 62-6. 80 (2H,m), 6. 88 
(1H, d, J = 4 . 5Hz), 7. 20 (1H, s), 7. 38-7. 45 
( 1 H , m) , 7. 45 (2H, d, J = 8. 4Hz), 7. 70 (1H, d, 
J = 4. 5Hz) , 7. 74 (2H, d, J = 8. 4Hz) , 7. 77 (1H, 
s), 7. 88 (1H, s) 
MS (F AB + ) : 4 9 2 (M + + 1 ) ' 
[a] D -50.0° (c = 0.40,25°C, J — Jl) 



it^4 6 : (2R, 3S, 5E) - 2- (2, 4 - ^ 7 Ik* p ? ^-^) ~ 
6- (4- ( 1 -fc Kd^->ji^;1/) - 3 -A^-Jl- 1 - (1H-1, 

2, 4 - h U TV— )V- 1 - 5 -^\=fr-fe>- 2 -a-— ;^ 

'fb-^-tJ 39 s 78mg (0. 1 9 mm o 1 ) ©MtKt 1 h7th*D77> (2m 
1) ?§?tt-7 8°CCT lM^^V7fiV7J^tAt KO K^^rit>^M0. 
4ml (0. 4mmol) §iTU - 7 8 °Cfrt> - 3 0 "C^T'fm^ft* 5 £> 
2 0§P B m#t7^o ^^l^-^U (2ml) -e#IR^ 7jc (0. 4ml) tii 

7^77^- (^{b^b> : J-)l= 1 9 : 1 T*Si) ilTlibs Si 
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MM62mg (W79%) £f#£o 

1 H — NMR (400MHz, CDCla) 6:0. 80 (3H, d, J = 6. 1 
Hz), 1 . 48 (3H, d, J = 6 . 4Hz), 2 . 14-2. 32 (2H, 
m), 2. 68-2. 75 ( 1 H, m) , 4. 61 (1H, d, J=13. 9H 
z), 4. 79 (1H, s), 4. 86 (1H, q, J = 6. 4Hz), 4. 9 
7 (1H, d, J = 1 3 . 9Hz), 6. 22 (lH,m), 6. 44 (1H, 
J = l 5. 8Hz) , 6. 67-6. 77 (2H, m), 7. 32 (2H, d, 
J = 8 . 5Hz) , 7. 34 (2H, d, J = 8. 5 H z) , 7. 37-7. 4 
4 (lH,m), 7. 74 (1H, s) , 7. 83 (1H, s) 
MS ( F A B + ) : 4 1 4 (M + 4- 1 ) 
[a] D -46.8° (c = 0.37,25°C, J— 

-fc-&#)47 : (2R, 3S, 5E) -2- (2, 4-^7Jl/tD7xnji/) - 
6- (4-bFpjp^^^^f;V7x-;i/) - 1 - (1H-1, 

2, 4 — h u tv—jv— l — ^r;v) - 5 -^^-b >- 2 ;i/ 

ib-^tJ 35. 38mg (0. 10 mm o 1 ) ©Ifftzk fc° U ^ > (1ml) 
igttbFo^^7;>-W10mg (0. Hmmol) ^Oi^ |bJ 

?*mm?v^ h?^7 4— m^^^-U> : *?y-)i = 1 9 : lT'Jg!§) 
CTilU MM34mg (1R*86%) £f#£o 
1 H — NMR (400MHz, CDCL) 6:0. 80 (3H, d, J = 6. 6 
Hz), 2. 14-2. 32 (2 H, m) , 2. 68-2. 77 ( 1 H, m) , 
4. 63 (1H, d, J = l 4. 0Hz), 4. 85 (1H, s), 5. 00 
(1H, d, J = 1 4. 0Hz), 6. 22-6. 31 ( 1 H, m) , 6. 42 
(1H, J = 1 5 . 8Hz), 6. 67-6. 77 ( 2 H , m) , 7. 35 (2 
H, d, J = 8. 3Hz), 7. 39-7. 48 ( 1 H, m) , 7. 52 (2H, 
d, J = 8. 3Hz), 7. 81 (1H, s), 7. 89 (1H, s), 8. 1 
3 (1H, s), 8. 80-9. 06 (1H, brs) 
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MS ( F AB + ) : 4 1 3 (M + + 1 ) 
[a] d -66.6° (c = 0. 5 3, 2 6°C, 

jt&MA 8: (2R, 3S, 5E) - 6- (4-M/^>f;i/7i-;i/) -2 
- (2, 4-^7MP7i-jV) -3-p<^;i/-l- (1H-1, 2, 4-h 
U TV" — ^b— 1 — { )V) - 5 -^^r-fe >- 2 ;i/ 
ib^Wjl, 6 Omg (0. 2 Ommo 1) , 4-7o^>t:7^ K8 5rag 
( 0 . 4 3mmo 1 ) „ WtW^Vtl* 5 mg ( 0 . 0 2 2 mm o 1) N h U X 
( 2 -^^7i-)P) $^7>f >13mg (0. 04 3mmo 1 ) IS&UbV 

0 . 0 6ml (0. 4 3mmol) £fflt\ IbSVa 2 <Dm& 
CbTWb^6 4mg (W7 6%) £f#£<> 

1 H — NMR (400MHz, CDCh) 6:0. 8 1 (3H, d, J = 5 . 8 
Hz), 2. 18-2. 32 (2H,m), 2. 70-2. 80 (lH,m), 
4. 63 (1H, d, J = 13. 8Hz), 4. 84 (1H, s), 4. 99 
(1H, d, J=13. 8Hz), 6. 10-6. 40 ( 3 H, m) , 6. 47 
(1H, d, J = 1 5 . 8Hz) , 6. 68-6. 78 (2H, m), 7. 38 
-7. 48 (3H,m), 7. 77 (2H, d, J = 8 . 2Hz), 7. 78 
(1H, s), 7. 89 (1H, s) 
MS ( F A B + ) : 4 1 3 (M + + 1 ) 

[a] D -44.9° (c = 1 . 8 0, 2 5°C, J— )l) 

fb-^^4 9 : (2R, 3S, 5E) - 2- (2, 4 -i?7)]/*u 7 g - 
6- (4-pt § J t^frv a— - 3 1 - (1H-1, 2, 

4 — h U TV"— )]/- 1 zlik) ~ 5 -^x^r-tr > - 2 ;V 

-fb£r#9 35, 3 5mg (0. 09 mm o 1 ) CD&fcR tr U V > (1ml) 
S?^{3T^ h *c*/))/7% 1 1 mg ( 0 . 1 3mmo 1 ) £flpx_, IbJS 
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T11U IiM3 3mg (W8 8°/ 0 ) £f#feo 

1 H — NMR (400MHz, CDCL) 6:0. 81 (3H 5 d, J=6. 3 
Hz), 2 . 16-2. 32 ( 2 H, m) , 2 . 69-2. 78 ( 1 H, m) , 
3. 96 (3H, s), 4. 62 (1H, d, J = 1 3. 8Hz) , 4. 83 
( 1 H, s) , 4. 99 (1H, d, J = 1 3 . 8Hz) , 6. 24-6. 32 
( 1 H, m) , 6. 44 (1H, d, J = 1 6. 0 H z) , 6. 67-6. 77 
(2H,m), 7. 35 (2H, d, J = 8. 3Hz), 7. 38-7. 45 
( 1 H, m) , 7. 52 (2H, d, J = 8 . 3Hz), 7. 77 (1H, s), 
7. 87 (1H, s) , 8. 03 (1H, s) 
MS ( F AB + ) : 4 2 7 (M + + 1 ) 

[a] d -68.6° ( c = 1 . 5 2 , 2 5°C, JV) 

0 : (2R, 3S, 5 E) - 6 - (4-7^7x-J|/) - 2- (2, 
4-^7MP7x^) - 3 1 - (1H-1, 2, 4-h>;7 ? v' — 

JV—l-^fJV) - 5 -^x ^r-b >- 2 -J-—JI 

lb-Sty) I, 73mg (0. 2 5mmo 1) N 4-7"P ; E7^ I) >86mg (0. 
5mmo 1) „ SS;l7i;^A6mg (0. 0 3mmo 1). hUX 

;u) >15mg (0. 0 5mmo 1) jo&TJPb 'Jxf;i/7^ > 

0. 0 7ml (0. 5 mmo 1 ) fc&Ql 2 (D^^h PtKfc LT^M^ 

tJ5 0mg (W5 2°/o) £f#£o 

1 H — NMR (400MHz, CDCL) £ : 0 . 78 (3H, d, J = 6. 6 
Hz), 2. 10-2. 25 ( 2 H, m) , 2. 64-2. 74 ( 1 H, m) , 
3. 50-3. 80 (2H, brs), 4. 62 (1H, d, J=13. 9H 
z) , 4. 73 (1H, s) , 4. 96 (1H, dd, J = 1 . 1 and 1 
3. 9Hz), 5. 97-6. 05 ( 1 H, m) , 6. 42 ( 1 H, d, J = 1 
5. 8Hz), 6. 62 (2H, d, J = 8. 3Hz), 6. 66-6. 76 
( 2 H, m) , 7. 17 (2H, d, J = 8 . 3Hz), 7. 38-7. 44 
( 1 H, m) , 7. 77 (1H, s), 7. 85 (1H, s) 
MS (FAB + ) : 3 8 5 (M + + 1 ) 
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[a] d -76. 0° (c = 0. 90, 2 6 °C, J~ JV) 

ih&tyj) 5 1: (2R, 3S, 5E) - 2- (2, 4 - ^7MP7i_;i/) - 
6- ( 4 UPW S J *3-)V7 - 3 - 1 - (1H 

-1, 2, 4 - h 'J 7V-;i/ - 1 - - 5 - ^^r-b> - 2 - 

^b^tJ4 7. 2 0mg (0. 049 mmo 1 ) ©N, N-^^WA7^ 
H (1ml) mm^UlZTJ%mt> ^AlOmg (0. 0 7 mmo 1) 

lS^ri/;i7f ^ 7"ii^Dv h^'^y^— (iUihA^u> : ;i/ = 3 

0 : 1TJHIS) CTML, ^Sft^il 5 . 8mg (W2 7%) £f#£o 

1 H — NM R (400MHz, CDCL) 5:0. 81 (3H, d, J = 5 . 9 
Hz), 2. 18-2. 32 ( 2 H, m) , 2. 71-2. 78 ( 1 H, m) , 
4. 62 (1H, d, J = .1 3 . 8Hz), 4. 83 (1H, s), 5. 00 

(1H, d, J=13. 8Hz) , 5. 76 (2H, d, J = 56. 1Hz) , 
6. 28-6. 36 ( 1 H, m) , 6. 46 (1H, d, J = 15. 8Hz), 
6. 68-6. 78 ( 2 H, m) , 7. 36-7. 46 ( 3 H, m) , 7. 57 

(2H, d, J = 8. 2Hz), 7. 78 (1H, s), 7. 87 (1H, s), 
8 . 2 1 ( 1 H, s ) 
MS ( F A B + ) : 4 4 5 (M + + 1 ) 

fb-a^)52 : (2R, 3S, 5E) -2- (2, 4-$?7J^P7x^) - 
3-^;i/-l- (1H-1, 2, 4 — h U 7V-;i/- 1 — J ft) -6 - (3- 
h U 7;i/tP^Jl/7i-jl/) - 5 jp-fc > - 2 ;i/ 

flS-&«0U 7 3mg(0. 2 5 mmo 1), 3 - 7*Dt 7 i - ;i/ h U U 
HO. 06ml (0. 3 8 mmo 1 ) „ BBK^^S> £A 6 mg ( 0 . 0 3 mmo 
1) „ hUX (2 -*f-JV7 jc— ;v) > 1 5 mg (0. 05 mmo 1 ) 

33cfctK h 'Jx^V7^ > 0. 0 7ml (0. 5 mm o 1 ) 2 Oil 

&hmmteL~tmm<b&va4 2mg (ns*3 8%) &t#£ 0 
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'H-NMR (400MHz, CDC1 3 ) 6:0. 8 2 (3H, d, J = 6. 1 
Hz), 2 . 18-2. 35 (2H,m), 2. 72-2. 80 ( 1 H, m) , 
4. 62 ( 1 H, d, J = 1 3 . 9 H z) , 4. 86 (1H, s), 5. 00 
(1H, d, J = 1 3. 9Hz), 6. 27-6. 35 (lH,m), 6. 48 
(1H, d, J=15. 8Hz), 6. 68-6. 78 (2 H, m) , 7. 38 
-7. 52 (4H, m), 7. 59 (1H, s), 7. 78 (1H, s), 7. 
8 7 ( 1 H, s ) 

MS (F AB + ) : 4 3 8 (M + + 1 ) 

[a] D -47. 6° (c = 0. 85, 2 5°C, ^ ;i/) 

lbjHj_5_3 : (2R, 3S, 5E) - 2- (2, 4-^7MD7i-;i/) - 
3-p<^;i/-l- (1H-1, 2, 4 — h 0 TV* — JV— 1 — f JV) - 6- (2- 

h u 7;i/tP^f;i/7i-;t/) - 5 -^.^-b>- 2 ;b 

fb-a^Jls 73mg (0. 2 5 mmo IK 2-7*Dt7xr;vh'j7 J 'l/t l J 
KO. 12ml (0. 5 mmo 1 ) s »^^^A6mg ( 0 . 0 3 mmo 
1 ) N h U X ( 2 -*?-))/7 x -;i/) w >15mg (0. 05 mmo 1 ) 

*5J;t>*b V^JlTz. >0. 0 7ml (0. 5 mm o 1 ) fc^®) 2 (D1& 

£ mm C b T mS&fc&ltO 4 2 m g («3 8%) &f#fc 0 
'H-NMR (400MHz, CDC 1 3) (5:0. 81 (3H, d, J = 5 . 4 
Hz), 2. 18-2. 32 (2H,m), 2. 72-2. 80 (lH,m), 
4. 62 (1H, d, J=13. 6Hz), 4. 86 (1H, s), 5. 01 
(1H, dd, J = 1. 2 and 13. 6Hz) , 6. 16-6. 25 (1 
H, m), 6. 67-6. 75 (3H, m) , 7. 27-7. 37 (2H, m), 
7. 39-7. 52 ( 2 H, m) , 7. 60 (1H, t, J = 8 . 4Hz), 7. 
77 (1H, s) , 7. 87 (1H, s) 
MS (F AB + ) : 4 3 8 (M + + 1 ) 

[a] d -35.0° ( c = 0 . 9 3 , 2 5°C, ^<^7— ;i/) 
-fb^-^5 4 : (2R, 3S, 5E) -2 - (2, 4-^7WD7i^) - 
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6- (2-7;i/tP7x-;i/) -3-^;i/-l- (1H-1, 2, 4 - MJ 7 

v— l - 5 -^\dr-b>- 2 -a-— ;u 

<b^l> 73mg (0. 2 5mmol) N 1 - 2 - yfrXvo-V 

>0. 08ml (0. 7 5mmo 1) % »7i/7A6rag (0.0 3mmo 
IK h ( 2 -^^7i-M >f >15mg (0. 05 mm o 1 ) 

h 'JiW^ > 0 . 1 lml (0. 7 5mmol) =&ffl^, fb^tl2cD 

»^fclRlttfcLT*Sfti-&fcl5 8mg (W6 0°/o) £f#fco 
1 H — NMR (400MHz, CDCL) 5:0. 81 (3H, d, J=5. 6 
Hz), 2. 18-2. 32 (2H,m), 2. 72-2. 78 ( 1 H, m) , 
4. 62 (1H, d, J=13. 9Hz), 4. 84 (1H, s), 5. 00 
(1H, dd, J=1.2 and 13. 9Hz), 6. 27-6. 35 (1 
H, m), 6. 49 (1H, d, J = 1 5 . 8Hz), 6. 58-6. 67 (2 
H, m), 6. 99-7. 48 ( 5 H, m) , 7. 77 (1H, s), 7. 88 
(1H, s) MS (FAB + ) : 3 8 8 (M + + 1 ) 
[a] D -50. 8° (c = 1 . 17, 28 °C, S— JV) 



1t^V0 5 5: (2R, 3S, 5E) - 2- (2, 4-^7;^P7i-jl/) - 
3 - 6 - ( 4 - ^^7>Jl/7 7-jl/f^-^M-Ji/7 3, ^^fi^xr 
Jl) - 1 - ( 1 H- 1 , 2, 4 - h l ) T^J— Jl- 1 --T;i/) -5-^^z>-2 

-7|-— ;i/ 

fb-^tJ 36. 4 8mg (0. 1 2 mm o 1 ) <Dmt* J- U > (2ml) $g*£fc: 
tK^Ts h'Jif;i/7^>0. 0 2ml (0. 1 4mmo 1) > -IlbKIO. 
0 2 ml (0. 3 4mmo 1) :fc ck£>*3 «Mbp< 3^1/ 0 . 0 1ml (0. 1 6 mm 

7D?^77^- (^art>"> : mWt^JV : *$J—Jl=8 : 4 : 1 TSIH) 
CtliU »^43mg (iKsj£73%) £f#£ 0 

1 H — NMR (400MHz, CDCls) 6:0. 80 (3H, d, J = 6. 1 
Hz), 2. 15-2. 28 (2H,m), 2. 63-2. 76 ( 1 H, m) , 
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2. 65 (3H, s) , 4. 57-4. 63 ( 2 H, m) , 4. 80 ( 1 H, 
s) , 4. 88 (2H, d, J = 4. 8Hz), 4. 97 (1H, d, J = 13. 
8Hz) , 6. 19-6. 28 (1H, m) , 6. 43 ( 1 H , d, J = 1 5 . 
8 H z ) , 6. 67-6. 77 ( 2 H , m) , 7. 25 (2H, d, J = 8 . 0 
Hz), 7. 34 (2H, d, J = 8 . 0Hz), 7. 37-7. 45 ( 1 H, 
m) , 7. 7 5 ( 1 H, s) , 7. 8 2 ( 1 H, s) 
MS ( F AB + ) : 4 8 9 (M + + 1 ) 

[a] D -55. 1° (c = 1 . 18, 25 °C, S —)]/) 

ik^ty] 5 6: (2R, 3 S, 5E)-2-(2, 4-^7JVtP7i^) - 
6- (6-7;^Ph'U^>-3-^^) - 3 -^^Jl- 1 - (1H-1, 2, 

fb^tlU 73mg (0. 2 5mmol)s 5-^-2-7^*0^1;^ 
>0. 06ml (0. 5 8mmo 1) „ »7^-)A6mg (0.0 3mmo 
1) N h'JX (2 - ^^7i^) *X7^ > 1 5 mg ( 0 . 0 5mmo 1 ) 
*Jctt>* h > 0 . 0 7ml (0. 5mmol) fb^tllOtD 

»^i:lRlttt:L-r*ffl'fb^«B5 8mg (W6 0°/o) £t#fco 

1 H — NMR (400MHz, CDCL) 5:0. 80 (3H, d, J = 5. 6 
Hz), 2. 18-2. 32 ( 2 H, m) , 2. 60-2. 65 ( 1 H, m) , 
4. 61 (1H, d, J=13. 9Hz), 4. 85 (1H, s), 5. 01 
(1H, d, J = 13. 9 H z) , 6. 20-6. 38 (1H, m), 6. 42 
(1H, d, J=l 5. 9Hz), 6. 68-6. 79 (2H, m), 6. 88 
(1H, dd, J = 2. 9 and 8. 5Hz) , 7. 38-7. 46 (1H, 
m), 7. 75-7. 82 ( 2 H, m) , 7. 88 (1H, s), 8. 14 (1 
H, d, J= 1 . 9Hz) 
MS ( F AB + ) : 3 8 9 (M + + 1 ) 

[a] d -56.7° (c = 1 . 5 6 , 2 5°C, J— ;W 

7 : (2R, 3S, 5E) - 6- (4-N, N-S?x^l/7U7i 
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-JV) -2- (2, 4-^7MD7i-;V) - 3 I - (1H-1, 

2, 4 - b U tv— l ->f;i/) - 5 -^jr-tz >- 2 ;b 

ih^mi, 7 3mg (0. 2 5 mmo 1) . N-S^*- 
;i/^^y^>-tf>l 14rag (0. 5 mmo 1 ) N WtW^W& 6mg ( 0 . 
03mmol), t>n (2-^f^7i-;H ^X70l5mg (0. 05 
mmo 1 ) &ct£>* h Ux^;i/^^ > 0 . 07ml (0. 5 mmo 1 ) w *b 
^#3 2cD^hl5iai-bTS^b^8. 6mg (JRafs8%) Zmtco 
'H-NMR (400MHz, CDCL) 6:0. 79 (3H, d, J = 6. 3 
Hz), 1. 15 (6H, t, J = 6 . 9Hz), 2. 11-2. 2 8 ( 2 H, 
m) , 2. 65-2. 73 (1H, m) , 3. 35 (4H, q, J = 6. 9H 
z) , 4. 63 (1H, d, J = 1 3 . 9Hz) , 4. 70 (1H, s) , 4. 
98 (1H, d, J=13. 9Hz) , 5. 93-6. 03 (1H, m) , 6. 
35 (1H, d, J=16. 0Hz) , 6. 62 (2H, d, J = 8. 7Hz) , 
6. 65-6. 78 (2H, m) , 7. 23 (2H, d, J = 8 . 7Hz) , 7. 
37-7. 45 ( 1 H, m) , 7. 76 (1H, s), 7. 85 (1H, s) 
MS (T SP) : 4 4 1 (M + + 1 ) 



it^Ji 5 8 : (i) 1 - 3 — K - 4 - (2,2, 2 - fc U y)V^u ^ V 

4 -3 — F7x7- ;i/3 3 0mg ( 1 . 5 mmo 1) ON, N-i^^;i/*;i/ 
(3ml) tit, 2, 2, 2 — h U 7;i/tnx^-;i/3 — V F 1 0 5 m 
g ( 0 . 5 mmo 1 ) 43<fcVjRtt* 'JyA3 4 6mg (2. 5 mmo 1) £#D;c N 
1 0 0°CT* 1 8B#|ig«#Lfco ttK^^-;^**?^ 7jc, iSfqfiffek 1 Nl£i2 

'H-NMR (4 0 0MHz, CDCla) 5:4. 32 (2H, q, J = 8. 0 
Hz) , 6. 72 (2H, d, J = 9. 0Hz) , 7. 61 (2H, d, J = 9. 
0 H z) 

MS (EI) : 3 0 2 (M + ) 
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(ii) (2R, 3S, 5E) -2- (2, 4-^7j^P7x-j^) -3- 

(1H-1, 2, 4 - h 'J T^J—Jl— 1 — -Y - 6- (4- (2, 

{b-a^J 1 s 88mg (0. 3mmolK fb-^tJ 5 8 ( i) 1 8 lmg (0. 
6mmo 1) s »7i;7A7mg (0. 0 3mmo 1), h'J7 
;i/7i'Jl/) *X:7^ > 1 8mg (0. 0 6mmo 1) :k<fct>*h i)x.?-)\sT$> > 
0. 08ml (0. 6mmol) 4h£>Vo 2 ©^^ISI^t btMft^ 

U43mg (i«3 1 %) £l#£ 0 

1 H — NMR (400MHz, CDCh) <5 : 0. 80 (3H, d, J = 6 . 3 
Hz), 2. 14-2. 29 ( 2 H, m) , 2. 68-2. 75 ( 1 H, m) , 
4. 34 (2H, q, J = 8. 2Hz), 4. 62 (1H, d, J=13. 9H 
z), 4. 79 (1H, s), 4. 99 (1H, d, J = 1 3 . 9Hz), 6. 
08-6. 16 ( 1 H , m) , 6. 39 (1H, d, J = 1 5 . 8Hz), 6. 
67-6. 77 (2H,m), 6. 88 (2H, d, J=8. 8Hz), 7. 3 
1 (2H, d, J = 8. 8Hz), 7. 38-7. 45 (1H, m), 7. 78 
( 1 H, s) , 7 . 8 6 ( 1 H, s) 
MS (F AB + ) : 4 6 8 (M + + 1 ) 

jb^tl 5 9 : (i) 1 -7;i/^j-p^ h^>-4-3-K"Q-tr> 

4-3— F7x7- J12 2 Omg ( 1 mm o 1 ) CON, N-i/^^l/*Jl/A7 
^ h' (3ml) ^M^tK^Ts mmm&yv^y^Jrv* 6 0%7kM 

Ibi- h'J7A60mg ( 1 . 5mmo 1 ) £Jnx., mUt' 2 B#P^^# Lfzo mm 

1 H — NMR (400MHz, CDCb) 6 : 5. 68 (2H, d, J = 54. 
3Hz), 6. 86 (2H, d, J = 9. 0Hz), 7. 62 (2H, d, J = 
9 . 0 H z) 
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MS (E I ) : 2 5 2 (M + ) 

(ii) (2R, 3S, 5E) - 2- (2, 4-^7;i/tP7xr;y) - 6- 
(4-7J),*n* h**y7 ^-)\,) 1- (1H-1, 2, 4 - h 

<k&W3 Is 8 8 m g ( 0 . 3 mm o 1 ) „ fb-^ftl 59 (i) 1 5 1 m g ( 0 . 
6mmo 1) > ff^7$?i)A7mg (0. 0 3mmo 1), F'JX (2-^^ 
)l?3L- JV) 4 >18mg (0. 06 mmo 1 ) 43 J: V h l )^f-JVT^ > 

0. 08ml (0. 6 mmo 1 ) it^O0}2 (DM^hnW^ 

t)5 8mg (JR$4 6%) £f#fco 

■H-NMR (400MHz, CDCla) 6:0. 80 (3H, d, J = 6. 1 
Hz), 2. 15-2. 30 (2H,m), 2. 68-2. 73 ( 1 H, m) , 
4. 61 (1H, d, J=14. 7Hz), 4. 79 (1H, s), 4. 98 
(1H, d, J=14. 7Hz), 5. 70 (2H, d, J = 54. 8Hz), 
6. 10-6. 17 (lH,m), 6. 40 (1H, d, J=l 5. 8Hz), 
6. 67-6. 77 ( 2 H , m) , 7. 02 (2H, d, J = 8 . 6Hz), 7. 
31 (2H, d, J = 8. 6Hz), 7. 37-7. 45 ( 1 H, m) , 7. 7 
7 (1H, s) , 7. 86 (1H, s) 
MS ( F A B + ) : 4 1 8 (M + + 1 ) 

fe^ 6 0 : (i) 1 4 - ( 2 , 2, 3, 3-r F77Jl/tP7P 

4 -yD^E^>-tf >^^-— ;i/ 1 8 9 mg (1 mmo 1 ) ©N, N-£M?\/l/sfr 
;i/A7U* (10ml) » 2, 2, 3, 3-fh77Jl/tDrnfJV3- 
S> h* 0 . 2 5ml ( 2 mm o 1 ) #5 <fc £>Ut$? # l J I )A2 0 7rag (1. 5 mm o 

•H-NMR (400MHz, CD C 1 3 ) 5 : 3. 40 (2H, t, J = 1 6 . 
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0Hz) , 5. 91 (1H, tt, J = 3. 0 and 53. 6Hz) , 7. 
33 (2H, d, J = 8 . 5 H z ) , 7. 45 (2H, d, J = 8 . 5 H z) 
MS (EI) : 3 0 2 (M + ) 

(ii) (2R, 3S, 5E) -2- (2, 4-^7;^P7x-^) -3- 
A^)l-6- (4- (2, 2, 3, 3^z2LtJz2Jk£J57lEX2k±*l ? 
JV) -1- (1H-1, 2, 4 - b V T'J— )]/- 1 zl±M ~5-^^r-b>-2 

K 88mg ( 0 . 3 mm o 1 ) N 6 0 ( i ) 182rag (0. 

6mmo 1) s tiEW^S?*? A 7mg (0. 0 3mmo 1), h'JX 

:c-;i/) >18mg (0. 06 mmo 1 ) $$&Tf h Uif;V7^ > 

0. 08ml (0. 6mmo 1) %ffiV\ Ibl^tJ 2 ©lii^ll^fc LT^fbl^r 
Il53mg (iK¥3 5 %) £f#£o 

1 H — NMR (400MHz, CDCla) 5:0. 80 (3H, d, J=6. 0 
Hz), 2. 17-2. 29 (2H,m), 2. 70-2. 76 ( 1 H, m) , 
3. 40 (2H, t, J=15. 8Hz), 4. 61 (1H, d, J = 1 4 . 4 
Hz), 4. 82 (1H, s), 4. 99 (1H, d, J = 1 4 . 4Hz), 5. 
92 (1H, tt, J = 3. 4 and 53. 6Hz), 6. 20-6. 29 
(1H, m), 6. 41 (1H, d, J=15. 8Hz), 6. 67-6. 77 
( 2 H, m) , 7. 29-7. 45 ( 5 H, m) , 7. 78 (1H, s), 7. 
8 6 ( 1 H, s ) 

MS ( F AB + ) : 5 1 6 (M + + 1 ) 

jfr£M$ 1 I ( i ) l-^P^-4 - (2, 2, 2-h'J 7JVtDxfjl/f 
^-) ^>-tf> 

4 - zru^^yM yj-Jr— Jl 189mg ( 1 mmo 1) CDN, N-S^^;i/* 
F (3ml) 2, 2, 2 - h U 7Wdx^3- *; K 0 . 1 

2 ml ( 1 . 2 mmo 1) &&V$kmti 'J^A 2 0 7mg (1. 2mmol) £ 

Jnx.. ifii:tl8HFWUfeo M:r^;i/T«^JL tKx t&mmWTk. in 
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'H-NMR (400MHz, CD C 1 3 ) (5:3. 41 ( 2 H, q , J = 9 . 6 
Hz), 7. 36 (2H, d, J = 8 . 4Hz), 7. 46 (2H, d, J = 8 . 
4 H z) 

MS (EI) : 2 7 0 (M + ) 

(ii) (2R, 3S, 5E) - 2- (2, 4-^7MP7x-Jl) - 3- 

(1H-1, 2, 4 - h U 1 -^;i/) - 6- (4- (2, 

2, 2-h'J7;UPxf;i/ft) 7x^;i/) - 5 -^-fe >- 2 -a-— ;i/ 

<b-£tJ Is 8 8 m g- ( 0 . 3 mm o 1 ) N fbl^J 61 (i) 163mg (0. 
6mmo 1) , &W^W2*7mg (0. 0 3mmo 1) N h'JX 
;V7i-jl/) >18mg (0. 0 6mmo 1) &<fcl>*h 5 > 

0. 0 8ml (0. 6 mmo 1 ) ftl^ft 2 EFfiftfc: bT^M<b-& 

&5 lmg (OT3 5%) &mtzo 

'H-NMR (400MHz, CD C 1 3 ) 6:0. 80 (3H, d, J = 5. 8 
Hz), 2. 18-2. 30 (2H,m), 2. 70-2. 75 (1H, m), 

3. 41 (2H, q, J = 9. 7Hz), 4. 61 (1H, d, J = 1 4 . 1H 
z), 4. 83 (1H, s), 4. 99 (1H, d, J = 1 4. lz), 6. 2 
2-6. 29 (1H, m), 6. 41 (1H, d, J = 15. 8Hz), 6. 6 
7-6. 77 (2H, m), 7. 31 (2H, d, J = 8. 3Hz), 7. 38 
-7. 45 (3H, m), 7. 78 (1H, s), 7. 86 (1H, s) 

MS ( F AB + ) : 4 8 4 (M + + 1 ) 

fc£r^62: (i) 1 -yp^- 4 -7)V*n t^Jl^^-O^y 

4-ZfU^:«>Ml/3-*—)\s 189mg ( lmmo 1 ) GDN, N-^^;i/* 

(3ml) i§MtC7ktf*Ts mmM<D7u=£7)\/*U* $ >*5«tt>*6 0 
%zkfiHb^ h U £A 6 Omg (1. 5mmol) £#Dx., leJST* 2 NfTO^ bfco 
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'H-NMR (400MHz, CDCh) 6:5. 70 (2H, d, J = 5 2. 

6 H z ) , 7. 36 ( 2 H, d, J = 8 . 4Hz) , 7. 47 (1H, d , J = 
8 . 4 H z) 

MS (EI) : 2 2 2 (M + ) 

(ii) (2R, 3S, 5E) -2- (2, 4-^7J^D7xr;i/) - 6 - 
(4 -7Jl*n* h*-i/7 ^-Jl) - 3-p<^;i/-l - (1H-1, 2, 4-h 

fbl^tJ 1. 88mg (0. 3 mm o 1 ) N it^^J] 62 (i) 133mg (0. 
6mmo 1) x i^7^>)A7mg (0. 03mmol) N h 1 )X(2-^^- 
)V7 ;i0 j >18mg (0. 0 6mmo 1) 43ct;tKh U > 

0. 08ml (0. 6 mmo 1 ) fcffllv -fb^ 2 cd±§-£-£ fej^tc LTSt^fb^ 
Il42mg («3 2%) *ntzo 

'H-NMR (400MHz, CDCh) 6:0. 80 ( 3 H, d, J = 5. 8 
Hz), 2. 18-2. 30 ( 2 H, m) , 2. 70-2. 76 ( 1H, m) , 
4. 61 (1H, d, J=13. 5Hz), 4. 82 (1H, s), 4. 99 

(1H, d, J=13. 5Hz), 5. 76 (2H, d, J = 52. 8Hz), 
6. 21-6. 29 ( 1 H, m) , 6. 42 (1H, d, J = 15. 6Hz), 
6. 67-6. 77 ( 2 H, m) , 7. 30-7. 45 ( 5 H, m) , 7. 78 

( 1 H, s) , 7 . 8 6 ( 1 H, s) 
MS (FAB 1 ') : 4 3 4 (M + + 1 ) 

6 3 : (i) 

5 - yu^J > K— ;i/5 8 8mg (3 mmo 1) ©N, N - ^)l^Jl A T 
XY (3ml) iiC^^Ts 3«Mb^;i/0. 3 7 ml ( 6 mmo 1 ) 
6 0 h'J'7A144mg (3. 6mmol) £AQ;L, IsJ^-£ 2 nt^M 
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1 H — N MR (400MHz, CDCL) (5:3. 7 7 (3H, s) , 6. 42 
(1H, d, J = 3. 2 Hz) , 7. 04 (1H, d, J = 3. 2Hz) , 7. 
18 (1H, d, J = 8 . 8Hz) , 7. 29 (1H, dd, J = 1 . 9and 
8. 8Hz) , 7. 74 ( 1 H, d, J = 1 . 9Hz) 



(ii) (2R, 3S, 5E) -2- (2, 4 - V 7Jl*v 7 E -3- 

^^•;i/-6- ( l -^5 L ;i/^r y K— 5 --r jv) - l- (lH-l, 2, 4- 
hU7v-;i/-l-^;v) - 5 -^.^-b >- 2 -a-— ;i/ 

<b^-#3 Is 88mg ( 0 . 3 mm o 1 ) N 6 3 ( i ) 126mg (0. 

6mmo 1) \ ffg^7^^A7mg (0. 0 3mmo 1). h'JX 
jl/7x-jl/) >18rag (0. 0 6mmo 1) :fcJ;t>*h U^^^T 7 ^ > 

0. 0 8 ml (0. 6 mmo 1 ) <b-£t) 2 PHtHfc: Ltiifb^ 

t)5 7mg (W4 5%) £f#£ 0 

'H-NMR (400MHz, CDCL) (5:0. 80 (3H, d, J=5. 8 
Hz), 2. 20-2. 33 (2H,m), 2. 70-2. 77 (1H, m), 
3. 78 (3H, s), 4. 65 (1H, d, J = 1 4. 0Hz) , 4. 74 
(1H, s), 4. 99 (1H, d, J = 1 4 . 0Hz), 6. 12-6. 21 
(1H, m), 6. 44 (1H 3 d, J = 3. 2 H z) , 6. 56 (1H, d, 
J = 1 5. 8Hz), 6. 67-6. 77 (2H, m), 7. 02 (1H, d, 
J = 3 . 2Hz), 7. 23-7. 31 (2H,m), 7. 39-7. 46 (1 
H, m), 7. 57 (1H, s), 7. 70 (1H, s), 7. 86 (1H, 
s) 

MS ( F A B + ) : 4 2 3 (M + + 1 ) 



fe^6 4 : (2R, 3S, 5E)-2-(2, 4-j/7MD7i-^) - 
6 - ( 4 - (j. V =-)),* h^r->) 7 - 3 -*=}-))/- 1 - ( 1 

H-l, 2, 4-h'J7v-;i/-l-^;i/) - 5 -^vdr-b>- 2 -a-— 
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3>. 1 5mg (0 . 0 4mmo 1) ©N, N-^^Wil/A7^ K 
(lml) Jgit^i^^ATmg (0. 0 5 mmo 1 ) & £ I>* 7* P f£@£ 
^-;i/5//l (0. 0 5mmol) £#D;U SSt' 3 P$f^i« b fco 7k$iOX.Mj^ 

^£U#e>ti<g>g^fe£:7-Wi^^ ^^^Dx- F^77-f- (J^fb^U> : 
j.$j-;i=5 0 : l-emm) CtHSU mmit^ 1 4 m g (|$74°/o) 

1 H — NMR (400MHz, CDCL) <5 : 0 . 79 (3 H, d, J = 6. 6 
Hz), 1. 30 (3H, t, J = 7 . 2Hz), 2 . 16-2. 29 (2H, 
m), 2. 68-2. 74 ( 1 H, m) , 4. 27 (2H, q, J = 7. 2H 
z), 4. 61 (2H, s) , 4. 62 (1H, d, J = 13. 5Hz), 4. 
77 (1H, s), 4. 98 (1H, d, J=l 3. 5Hz), 6. 05-6. 
14 ( 1 H, m) , 6. 38 (1H, d, J=15. 6Hz), 6. 67-6. 
77 ( 2 H, m) , 6. 85 (2H, d, J = 8. 6Hz), 7. 28 (2H, 
d, J = 8. 6Hz), 7. 36-7. 45 ( 1 H, m) , 7. 77 (1H, 
s) , 7 . 8 6 ( 1 H, s) 
MS (F AB + ) : 4 7 2 (M + + 1 ) 

-fb 1^)6 5: ( i ) 4 - ( 4 -7u?c7 ^l/fr'j > 

1 -70^- 4 -^;i/^-p^<>-if > 8 8 0 g ( 5 mmo 1 ) & &Xf^)V* U > 
4 2 5 m g (5 mm o 1 ) 15 0°CT'16 B#P^jf # b fee *J 

6mg (iR*4 0%) £f# tzo 

1 H — NMR (300MHz, CDCL) 5:3. 12 (4H, t, J = 4. 8 
Hz), 3. 85 (4H, t, J = 4 . 8Hz), 6. 78 ( 2 H, d, J = 9. 
3Hz) , 7. 36 (2H, d, J = 9. 3Hz) 
MS (EI) : 2 4 1 (M + ) 
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(ii) (2R, 3 S, 5E) -2- (2, 4-^7MP7x^) -3- 

(4-WJ>7i-M -1- (1H-1, 2, 4-h'J7V 
— 1 -4 )l) - 5 -^-fe>- 2 -tT— ;i/ 
fb-£#J Is 73mg (0. 2 5 mm o 1 K fb^r^ 65 (i) 121mg 

(0. 5mmol) > »^7^-7A6mg (0. 03mmol) , h U * (2 
-^jl/7i-M *77^ > 1 5mg (0 . 0 5mmo 1) :fectt>'b 
T*>0. 0 7 ml (0. 5mmol) {bl^#! 1 0 (Dm^tmm^ IT 

9mg (W4 0%) £f#fc 0 
'H-NMR (300MHz, CDCL) c5 : 0 . 79 (3H, d, J = 6. 6 
Hz), 2. 20-2. 38 ( 2 H, m) , 2. 68-2. 80 (1H, m), 
3. 08 (4H, t, J = 4. 8Hz) , 3. 83 (4H, t, J = 4. 8H 
z), 4. 62 (1H, d, J = 1 4 . 1Hz), 4. 76 (1H, s), 4. 
98 (1H, d, J = 14. 1Hz), 6. 00-6. 17 ( 1 H, m) , 6. 
37 (1H, d, J = 15. 9Hz), 6. 65-6.81 ( 2 H, m) , 6. 
86 (2H, d, J = 9. OHz), 7. 28 (2H, d, J = 9. OHz), 
7. 36-7. 45 (1H 5 m), 7. 77 (1H, s) , 7. 86 (1H, 
s) 

MS ( F AB + ) : 4 5 5 (M + + 1 ) 

-fb-£t)6 6: (i) 1- (4-7D J E7xr;b) -lH-^^^;-;i/ 

1 -^p^E- 4 - yilyfvOJzy 8 8 Omg ( 5 mm o 1) s 6 0 %7kMlk 
th'J»>A40 Omg ( 1 Ommo 1) :fc«fctM ^ JU3 4 Omg (5 mm 

ol)0N, N-if*?)]/*))/**^ K (5ml) M% 1 4 0 °Cf 1 6 iFlffi 

Mft^8 8 2mg (1R^8 0%) £f#fco 

'H-NMR (300MHz, CDC la) <5 : 7 . 18-7. 36 (4H, m) , 
7. 56-7. 66 (2H 3 m), 7. 84 (1H, s) 
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.(ii) (2R, 3S, 5E) -2- (2, 4-^7;VtP7xr;i/) -6- 
(4- (lH-^^V-;b-l-^jl/) - 3 -^Jb- 1 - (1H 

-1, 2, 4-h'J7v-^-l-^;v) - 5 -^-tz>- 2 -a-— ;i/ 
<b£r^ K 73rag ( 0 . 2 5 mm o 1 ) „ {b^tl 6 6 ( i ) 1 1 1 m g 
( 0 . 5 mm o 1 ) „ jfl&n ^^«>A6mg (0. 03 mm o 1 ) , h U 7, ( 2 

- A^)17 >15mg (0. 0 5mmo 1) 

T^>0. 04ml (0. 5mmo 1) tt&m 1 0 ©ill^rh PltHfc LT 

ilfb^i 7 0 . 4mg (W6 4°/ 0 ) £fffc 0 

1 H — NMR (300MHz, CDC la) (5:0. 83 (3H, d, J = 6. 3 
Hz), 2. 10-2. 34 ( 2 H, m) , 2. 70-2. 82 ( 1 H, m) , 
4. 63 (1H, d, J=14. 1Hz), 4. 90 (1H, s) , 5. 00 
(1H, d, J = 1 4 . 1Hz), 6. 20-6. 36 (lH,m), 6. 47 
(1H, d, J = 1 5 . 6Hz) , 6. 62-6. 80 (2H, m), 7. 20 
(1H, s), 7. 29 (1H, s), 7. 33 (2H, d, J = 7. 8Hz), 
7. 35-7. 45 (1H, m) , 7. 45 (2H, d, J = 7 . 8Hz) , 7. 
78 (1H, s), 7. 84 (1H, s), 7. 88 (1H, s) 
MS (FAB + ) : 4 3 6 (M + + 1 ) 

67 : (i) 1- - 1 H - 1 , 2, 4-HJT 

1 -7ot- 4 -?;i/;*P^>-if > 8 8 0 mg (5 mmo 1 ) „ 6 0 %7KMih 
tMJ>)A4 0 0mg (1 Ommo 1) *5<tt>*l H - 1 , 2 , 4 - h 'J7V-^ 
340mg ( 5mmo 1) £ffl^> ^«J6 6 ( i) fcHtfcfc bTStUfbi^tJ 4 
4 7mg (W3 1 %) £f#£ 0 

1 H — NMR (300MHz, CDCL) (5:7. 58 (2H, d, J = 9. 0 
Hz), 7. 65 (2H, d, J = 9 . 0Hz), 8. 22 (2H, s) 
MS (EI) : 2 2 2 (H + ) 
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(i i) 


( 2 R, 3 S , 5 E) - 


2- (2, 4 




3 - 




1 - ( 1 H- 1 , 2 , 4 - 


h U 7'/ — )V 


- l - 6 - (4 - 


(1 


H-l, 


2 , 4 — h U 7V-;i/- 1 




- 5 --x^-te > - 2 





'fb-^-tJ 1. 73mg (0. 25 mm o 1 ) , it^J) 6 7 ( i ) 1 1 lmg 
(0. 5mmo 1) > SII^7^^A6mg (0. 0 3 mm o 1) N h (2 
-^<^;i/7ai-;i/) ^^7^r > 1 5mg (0. 0 5mmo 1) &J;?>*h 
T^>0. 04ml (0. 5mmol) 1 0 (Dm^tUmz LT 

i!*fb1^l 6 2 . 3mg (1R^5 7%) £f#£o 

'H-NMR (3 0 0MHz, CDCL) 5 : 0. 82 (3 H, d, J = 5. 4 
Hz), 2. 10-2. 34 (2 H, m) , 2. 70-2. 82 ( 1 H, m) , 
4. 63 (1H, d, J = 1 4 . 1 H z) , 4. 87 (1H, s) , 5. 00 
(1H, d, J = 1 4. 1Hz) , 6. 22-6. 37 ( 1 H, m) , 6. 47 
(1H, d, J=15. 9Hz) , 6. 63-6. 80 ( 2 H, m) , 7. 40 
-7. 52 ( 1 H, m) , 7. 47 (2H, d, J=10. 8Hz), 7. 62 
(2H, d, J = 1 0. 8Hz), 7. 78 (1H, s) , 7. 88 (1H, 
s) , 8. 1 0 ( 1 H, s) , 8. 5 4 ( 1 H, s) 
MS ( F AB + ) : 4 3 7 (M + + 1 ) 

fb^i 6 8 : (i) 1 - (4 -ya^y jl—JV) - 1 H-^P h^V'— )± 

4-70^7- U >2 . 2 5 g (13. lmmo 1) , 7J?ftt h'J^Mg 
(15. 3 mm o 1 ) :fc tf-N/ h =¥B8 h'J^ ^ 6 . 4ml (58. 5 mm o 

i) <Dwm (lomi) m&%9 o°cx-4mr^mnvtzo mu^m^Lm^n^ 

T**5fc$#^ MJ±T^'J#tTs mmit<&V02. 7 7 g (1R*9 5%) £f#feo 
'H-NMR (300MHz, CDCh) <5:7. 63 (2H, d, J = 9 . 0 
Hz), 7. 74 (2H, d, J = 9. 0Hz), 9. 02 (1H, s) 
MS (EI) : 2 2 3 (M + ) 
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(ii) (2R, 3S, 5E) - 2- (2, 4 - 2. ZA* E Z EE ~ 3 - 

^^-;i/-6- (4- (!H-rh7 y — ;]✓— 1 — -Y ?:c-;i/) -1- (1H 

-1, 2, 4 - h 'J 7V-J1/- 1 Jb) - 5 - A,jet > - 2 - t-ib 
{bi^tJls 73mg (0. 25mmol) , it^M 6 8 (i) lllmg 
(0. 5mmo 1) , »7^^A6mg (0. 0 3 mm o 1) , HJ X ( 2 
-^7 c ;i/7x-;v) *^7^ > 1 5 mg (0. 05 mmo 1 ) h U 

7^>0. 04ml (0. 5mmol) £ffll> s fb-£#J 1 0 (Dti^ tmm^ bT 
Ilfb^tl 7 3 . 4mg (W6 7%) £f#£o 

1 H — NMR (300MHz, CDCL) 6:0. 83 (3H, d, J=6. 3 
Hz), 2. 10-2. 34 ( 2 H, m) , 2. 70-2. 82 ( 1 H, m) , 
4. 63 (1H, d, J = 1 3. 8Hz), 4. 89 (1H, s), 5. 02 
(1H, d, J=13. 8Hz) , 6. 28-6. 40 (1H, m), 6. 46 
(1H, d, J = 1 7 . 1Hz), 6. 62-6. 80 ( 2 H, m) , 7. 38 
-7. 45 (1H, m) , 7. 54 (2H, d, J = 6. 9Hz) , 7. 64 
(2H, d, J = 6 . 9Hz), 7. 79 (1H, s) 3 7. 88 (1H, s), 
8 . 9 9 ( 1 H, s ) 
MS (FAB + ) : 4 3 8 (M + + 1 ) 

6 9 : ( i) 2 - (4-7Pt7x^) - 2H-1, 2 , 3 - h ] ) 7 

y*-;b (A) feJ;tM— ( 4 —y'n^y — 1H— 1, 2, 3-HJ:ry- 

-)l (B) 

1 -7*n^- 4 -yjl^vo-tz > 8 8 0mg (5 mmo 1) N 6 0%7kM1t 
tF'J l )A4 0 0mg (1 Ommo 1) 1 H- 1 , 2 , 3 - h 'J7V-;P 

3 4 Omg (5 mmo 1) 6 6 ( i) i:|5]^(3 Ltlifb^rtl 

(A) 2 3 3mg (1R^2 1 %) & J: t^S-fb^ (B) 5 1 1 mg (IR^4 6 

%) £t#£o 

Yb^r^3 (A) :'H-NMR ( 3 0 0MHz, CDCL) 6:7. 55-7. 7 
3 (2H,m), 7. 77-7. 88 (2H,m), 7. 88-8. 08 (2H, 
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m) 

MS (E I ) : 2 2 2 (H + ) 

<h&Va (B) :'H-NMR (3 0 0MHz, CDCL) 5:7. 60-7. 7 
6 (4H,m), 7. 80-7. 96 ( 1 H, m) , 7. 96-8. 08 (1H, 
m) 

MS (EI) : 2 2 2 (H + ) 



(ii) (2R, 3S, 5E) -2- (2, 4-^7^P7j-;I/) -3- 



\ _l_ _1_ / 

1 


- ( 1 H- 1 , 


2, 4- h U 1 ->f;i/) - 6- (4 


- (2 


H-l, 2 


, 3 - b U TV 


— )]/- 2 7 -5-^^-fe>- 


2 


— )V 










, 73mg ( 0 


. 2 5mmo 1) „ it^Q 9 ( i) (A) 


1 1 1 


mg ( 0 . 


5 mm o 1 ) s 


WfW^WJ* 6 mg ( 0 . 0 3 mmo 1 ) N 





( 2 > 1 5 mg (0. 05 mmo 1 ) jft&ZfhVx- 

?-JlT^>0. 0 4ml (0. 5 mmo 1 ) ik&fyl 1 0 IrI&K: 

USI{b^8 0. 4mg (IR$7 4%) 

1 H — N MR (300MHz, CDC1 3 ) 5:0. 83 (3H, d, J=6. 3 
Hz), 2. 10-2. 34 ( 2 H, m) , 2. 70-2. 82 ( 1 H, m) , 
4. 63 ( 1 H, d, J=13. 8Hz), 4. 84 (1H, s), 5. 01 
(1H, d, J = 1 3 . 8Hz), 6. 22-6. 37 (lH,m), 6. 48 
(1H, d, J = 15. 9 H z ) , 6. 63-6. 80 ( 2 H, m) , 7. 30 
-7. 48 (1H, m) , 7. 46 (2H, d, J = 9. 0Hz) , 7. 78 
(1H, s), 7. 81 (2H, s), 7. 87 (1H, s), 8. 02 (2H, 
d, J = 9 . 0 H z) 
MS ( F A B + ) : 4 3 7 (M + + 1 ) 

it&Ml 0: (2R, 3S, 5E)-2-(2, 4-^7;btP7i-;i/) - 
3-/^71/- 1 - (1H-1, 2, 4 - hVTV—Jl-l-j )V) - 6- (4- 
(1H-1, 2, 3-biJ7V-JP-l-^;i/) 7x-;ix) - 5 -^-fe >- 2 
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lh£>® K 73mg (0. 2 5 mm o 1 K <bi§rt) 6 9 ( i ) ( B ) 111 
mg (0. 5mmo 1) . »7^^A6mg (0. 0 3mmo 1) N h V X 
( 2 -^Jk7i-^) 015mg (0. 05 mmo 1 ) h'Jx 

fJl/7^>0. 0 4ml (0. 5 mmo 1) ib&Vd 1 0 ©*§£rt [sjfiiz 

bTSSM6 7. lmg (W5 7°/o) £t#fco 

1 H — NMR (300MHz, CDCb) 6:0. 83 (3H, d, J=5. 4 
Hz), 2. 10-2. 34 ( 2 H, m) , 2. 70-2. 82 ( 1 H, m) , 
4. 63 (1H, d, J = 1 3 . 8Hz), 4. 86 (1H, s) , 5. 01 
(1H, d, J=13. 8Hz), 6. 22-6. 39 ( 1 H, m) , 6. 49 
(1H, d, J=15. 6Hz), 6. 63-6. 80 ( 2 H, m) , 7. 40 
-7. 48 (1H, m) , 7. 50 (2H, d, J = 8. 7Hz) , 7. 69 
(2H, d, J = 8 . 7Hz) , 7. 79 (1H, s), 7. 85 (1H, s), 
7. 88 (1H, s) , 7. 98 (1H, s) 
MS (FAB + ) : 4 3 7 (M + + 1 ) 

-fbl%^7 1 : (i) 1- (4-^^71-^) -lH-bfP-;i/ 

1 -^Dt- 4 -7 fr^WOH > 8 8 0 mg (5 mmo 1 K 6 0 %7.kJ{i'fb 
th'J9A4 0 0mg (10 mmo 1 ) ^ct^fP — ;b 3 3 5 mg (5 mmo 
1) ft^U 6 6 (i) tmm^LXmm<^m4 3 9mg (JR^4 0 

%) *mtzo 

1 H — N MR (300MHz, CDCh) 6 : 6. 35 (2H, s) , 7. 04 
(2H, s), 7. 27 (2H, d, J = 9 . 0Hz), 7. 53 (2H, d, 
J = 9 . 0 H z) , 
MS (EI) : 2 2 0 (H + ) 

(ii) (2R, 3S, 5E) - 2- (2, 4-^7jVtP7i-;i/) - 3 - 
*^)l/-6- (4- ( 1 H-b°P-;t/- 1 --f;i/) 7x-;v) -1- (1H-1, 
2, 4-h'J7V-;i/-l->fJl/) - 5 -^-t?>- 2 -a-— Jl/ 
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4b&fal. 73mg (0. 2 5 mmo 1) , <t^7 1 ( i) 1 1 lmg 
(0. 5 mmo 1) „ »7^-)A6mg (0. 0 3 mm o 1) > h (2 
-^^7i^) 4 > 1 5mg (0. 0 5 mmo 1) ^cktfh 'J if ;V 

T^>0. 04ml (0. 5mmol) SfflW fb-^W 1 0 Elfitfc: bT 

iUfb^U 5 2 . 3mg (JR^4 8%) £f§fc„ 

•H-NMR (300MHz, CDCL) 6:0. 82 ( 3 H, d, J = 6 . 3 
Hz), 2. 10-2. 34 (2H,m), 2. 70-2. 82 ( 1 H, m) , 
4. 62 (1H, d, J=13. 8Hz), 4. 84 (1H, s), 4. 99 
(1H, d, J=13. 8Hz), 6. 16-6. 28 ( 1 H, m) , 6. 34 
(2H, s), 6. 45 (1H, d, J=15. 9 H z) , 6. 63-6. 80 
(2H, m), 7. 07 (2H, s), 7. 32 (2H, d, J = 8. 7Hz), 
7. 37 (2H, d, J = 8. 7Hz), 7. 40-7. 48 ( 1 H, m) , 7. 
77 (1H, s), 7. 86 (1H, s) 
MS (F AB + ) : 4 3 5 (M + + 1 ) 

<h£tW7 2 : (i) 1 - ( 4 -7n^7 ^-Jl) - 1 H- 

1 -/D^E- 4 -7;i/^-D^>4f> 8 8 Omg (5 mmo 1) s 6 0 %7kMit 
th'J l >A4 0 0mg (1 Ommo 1 ) & ££>*h°^ y — ;i/ 3 3 9 mg (5 mmo 
1) ^tJ6 4 ( i) tmmz isX ^mit&M 6 6 3mg (JR^6 0 

%) £f#£o 

'H-NMR (300MHz, CDCL) 5:6. 47 (1H, s), 7. 56 
-7. 62 (4 H, m) , 7. 73 (1H, s), 7. 89 (1H, s) 
MS (EI) : 2 2 1 (H + ) 

(ii) (2R, 3S, 5E) - 2- (2, 4 -^7J1/^D7 x-;v) - 3- 
p<^;V-6- (4- (lH-^^V'-jlz-l-^JI/) -1- (1H- 

1,2, 4-hU7V-JV-l-^Jl/) - 5 -^jr-fe >- 2 -tT— ;i/ 
<b^^ Is 73mg (0. 25 mm o 1 ) x it-SOt 7 2 ( i ) 1 1 1 m g 
( 0 . 5 mmo 1 ) N WtWt? A 6 mg ( 0 . 0 3 mmo 1 ) N h"J7 (2 
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-^jl/7i^l) 4 > 1 5 mg (0. 05 mmo 1 ) h »J 

7^>0. 04ml (0. 5 mmo 1) 1 0 ©iJ-^i:|Bj#(3 UT 

SM^14 1. 8mg (l$3 8%) £f#fco 

1 H — NMR (300MHz, CDCL) 6:0. 82 ( 3 H, d, J = 6. 3 
Hz), 2 . 10-2. 34 (2H,m), 2. 70-2. 82 ( 1 H, m) , 
4. 62 (1H, d, J = 1 4. 1Hz), 4. 83 (1H, s) , 5. 00 

(1H, d, J = 1 4. 1Hz) , 6. 21-6. 28 (1H, m) , 6. 43 
-6. 49 ( 2 H, m) , 6. 63-6. 78 ( 2 H, m) , 7. 40-7. 4 
8 (1H, m) , 7. 42 (2H, d, J=8. 7Hz) , 7. 64 (2H, d, 
J = 8. 7Hz), 7. 72 (1H, s), 7. 78 (1H, s), 7. 87 

(1H, s) , 7. 92 (1H, d, J = 2. 7Hz) 
MS ( F AB + ) : 4 3 6 (M + + 1 ) 



-fb^7 3: (2R, 3S, 5E) - 2- (2, 4-^7MP7i-/l/) - 
3-^;]/-6- (4- (1, 1, 2, 2 h ^7;i/?f-p hdr->) 7x- 
71/) -1- (1H-1, 2, 4-h'J7^-JI/-l-^^) -5-^^r-b>-2 

K 7 3 mg (0. 2 5 mmo 1), 1— T/n^E— 4 — (1, 1, 2, 
2 - 5^ h 77WUI h^>) ^>^>136mg (0. 5 mmo 1) , BW* 
7^7A6mg (0. 0 3 mmo 1) s h (2 -^fiL'7x-^) 7 >f 
> 1 5mg (0. 0 5 mmo 1) *5it>"h >0. 04ml (0. 5 

mmol) -fbi^J 1 0 ©i^l^h N*»J:: LT3t®lbl§r« 3 . 8mg (UK 

*6 9%) £f#fco 

'H-NMR (3 0 0MHz, CDCla) 6:0. 80 (3H, d, J = 5. 4 
Hz), 2. 10-2. 3 4 ( 2 H, m) , 2. 70-2. 82 ( 1 H, m) , 
4. 61 (1H, d, J = 1 4 . 1Hz), 4. 82 (1H, s), 4. 99 
(1H, d, J = 1 4 . 1Hz) , 5. 99 (1H, tt, J = 3 . 0 and 
53. 1Hz), 6. 14-6. 25 ( 1 H, m) , 6. 42 (1H, d, J 
= 15. 9Hz), 6. 62-6. 80 ( 2 H, m) , 7. 14 (2H, d, J 
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= 8. 7Hz), 7. 33 (2H, d, J = 8 . 7Hz), 7. 35-7. 44 
(lH,m), 7. 78 ( 1 H, s), 7. 86 (1H, s) 
MS ( F AB + ) : 4 8 6 (M + + 1 ) 



-fbl^#)7 4 : (2R, 3S,5E)-6 - (4 - t - y^Jiy - 2- 

(2, 4-^7Jl/tP7x-jl/) - 3 1 - (1H-1, 2, 4-hU 

TV—)V-l-4)l) ~ 5 -^^r-te > - 2 

It&Ofol, 73mg (0. 2 5 mmo 1). l-7*P ; E-4-t-^;K> 
-t?> 1 5 Omg (0. 5mmo 1) N ff|^7^r)A6mg (0. 0 3mmo 
1 ) N h U X (2 x > 1 5 mg (0. 05 mmo 1 ) 

&ckt>" h U x.^JlT^ > 0 . 0 4ml (0. 5mmol) £fflt^> it^^d 1 0 (D 

m^}imm^^xmm^m7 1 . 8mg (ir*6 7%) £#fc 0 

1 H — NMR (300MHz, CDCL) <5 : 0 . 79 (3H, d, J = 6. 6 
Hz), 1. 31 (9H, s), 2. 10-2. 34 (2H,m), 2. 70- 
2. 82 (lH,m), 4. 62 (1H, d, J = 13. 8Hz), 4. 81 
(1H, s), 4. 98 (1H, d, J = 1 3 . 8Hz), 6. 13-6. 22 
( 1 H, m) , 6. 42 (1H, d, J = 1 5 . 6Hz), 6. 62-6. 80 
(2H, m), 7. 24 (2H, d, J = 8. 7Hz), 7. 30 (2H, d, 
J = 8 . 7Hz) , 7. 37-7. 48 (1H, m) , 7. 76 (1H, s) , 
7 . 8 7 ( 1 H, s) 
MS (F AB + ) : 4 2 6 (M + + 1 ) 



fb^i7 5 : (2R, 3S, 5E) - 2- (2, 4-^7^P7x-jV) - 

3- ^;i/-6- (4 -tf^'j VJ — )V7 x — ;b) -1- (1H-1, 2, 

4- h'J 7V — )V — 1 - -Pi) - 5 -^-fe >- 2 - ^r—)\y 

Yb-£$JU 73mg (0. 2 5mmolK 1 - ( 4 -^D^^>-tf >^;b^ 
n;b) ^iji/*>15 2mg (0. 5 mmo 1) , l^7y^A6mg (0. 
0 3 mmo 1) , h *) X (2 -^^-jvy ^-Jl) *7s7 ■< >15mg (0. 0 5 
mmo 1 ) &£Xf h >J 5. > 0 . 07ml (0. 5 mmo 1 ) fb 
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&m 1 o<Dm&t.mm£.is-cmm<b&fa5 2 . 8mg (W4i%) s^fco 

1 H — NMR (300MHz, CDC 1 3) 6:0. 81 (3H, d, J = 6. 0 
Hz), 1. 40-1. 5 2 ( 2 H, m) , 1. 55-1. 76 ( 3 H, m) , 

1. 81-1. 99 ( 2 H, m) , 2. 20-2. 38 (2H,m), 2. 68 
-2. 80 (lH,m), 2. 95-3. 06 (3H, m), 4. 62 (1H, 
d, J = 1 3. 8Hz), 4. 99 (1H, s), 5. 05 (1H, d, J = 1 
3. 8Hz), 6. 36-6. 44 ( 1 H, m) , 6. 49 (1H, d, J=l 
5. 6Hz), 6. 63-6. 83 ( 2 H, m) , 7 . 39-7. 46 (1H, 
m) , 7. 47 (2H, d, J = 8. 4Hz) , 7. 67 (2H, d, J = 8. 
4Hz), 7. 77 (1H, s), 7. 91 (1H, s) 

MS (F AB + ) : 5 1 7 (M + + 1 ) 

fb^j 7 6 : (2R, 3S, 5E) - 2- (2, 4-^7;i/^P7x_;i/) - 

3 6 - (4 -b°P u y; xfr •&—)]/ 7 31 -1- (1H-1, 2, 

4 - h u 7v'-;b- 1 ->r;i/) - 5 -^xdr-fe >- 2 ;i/ 

ib-GtVol^ 7 3mg (0. 2 5mmo 1) „ 1 - ( 4 -^P^^>-t? >*;V* 
fniJi;>145mg (0. 5 mmo 1 ) „ WpW^iSt? A 6mg ( 0 . 
0 3 mmo 1) „ h U X ( 2 -pt x — **:7^ >15mg (0. 05 

mmo 1) *5J;t>*h iJxf;i/7 5 >0 . 0 7ml (0 . 5 mmo 1) {b 

O©»^£EI«fc:i/T*SflS'&«0 9 0. 3mg (1R^7 2%) £f#fco 
'H-NMR (300MHz, CDC 1 3) 6:0. 82 (3H, d, J = 6. 3 
Hz), 1. 68-1. 82 (4 H, m) , 2. 20-2. 38 (2 H, m) , 

2. 68-2. 80 ( 1 H, m) , 3. 18-3. 36 (4 H, m) , 4. 61 
(1H, d, J=13. 8Hz) , 4. 87 (1H, s) , 5. 01 (1H, d, 

J = 1 3. 8 H z) , 6. 36-6. 44 (lH,m), 6. 48 (1H, d, 
J = 1 5 . 9Hz), 6. 63-6. 83 (2H,m), 7. 33-7. 46 
(1H, m), 7. 47 (2H, d, J = 8. 4Hz) , 7. 76 (2H, d, 
J = 8. 4Hz), 7. 78 (1H, s) , 7. 88 (1H, s) 
MS ( F AB + ) : 5 0 3 (M + + 1 ) 
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ft^7 7 : (2R, 3S, 5E) -6- ( 4 -T-M ±V_Z ZJkM^JkZ J — 
;u) -2- (2, 4-^7j^P7xrjb) - 3-^71/- 1 - (1H-1, 2, 

4 — mj 7v-ii/- l -^r;u) - 5 — ^x^r-tz >- 2 

fb-£#J Is 73rag ( 0 . 2 5 mmo 1) „ 1 - (4-yo^>-fe'>^* 
-71/) T-\Z3- 9 Jy 138mg ( 0 . 5 mmo 1 ) N WW^V^k 6 mg ( 0 . 
0 3 mmo 1) N Ml* (2 -^fjl/7i-;i/) >15rag (0. 05 

mmo 1) £«fctfh U^7UT^ >0. 07 ml (0. 5 mmo 1) £/8V\ Ik 

1 0 <D&& tmmiz isT ^MitS® 8 9 . 8mg (W7 5%) £f#fco 
1 H — NMR (300MHz, CDCh) 6:0. 82 (3H, d, J = 5. 1 
Hz) , 2. 08 (2H, t, J = 7. 5Hz), 2. 20-2. 38 (2H, 
m), 2. 68-2. 80 (lH,m), 3. 78 (4H, t, J = 7. 5H 
z) , 4. 62 (1H, d, J = 1 3. 8Hz) , 4. 88 (1H, s) , 5. 
02 (1H, d, J = 1 3. 8 H z) , 6. 38-6. 47 (lH,m), 6. 
51 (1H, d, J = 1 5. 9 Hz) , 6. 65-6. 81 (2H,m), 7. 
39-7. 48 ( 1 H, m) , 7. 53 (2H, d, J = 8. 4Hz), 7. 7 
7 (2H, d, J = 8. 4Hz) , 7. 79 (1H, s) , 7. 88 (1H, 
s) 

MS ( F AB + ) : 4 8 9 (M + + 1 ) 

^tmi_ 8: (2R, 3S, 5 E) - 2- (2, 4-^7^D7i-;i/) - 

3 -AT-Ji- 6 - (4 -^£;i/^U y*;u^-;i/*3i-;i/) -l - (1H-1, 2, 
4 - b U 7v-;b- 1 -^r;i/) - 5 -^3Hz >- 2 -3r—)i 

fb-n^U 73mg (0. 2 5mmol)s 1 - ( 4 -7*0^^ >X7V* 
-71/) ^E71/^ ij>15 3mg (0. 5 mmo 1 ) „ WfW^WJ* 6 mg ( 0 . 
0 3 mmo 1) N MJ X ( 2 -^J1/7j^) *7>7^ > 1 5mg (0. 0 5 
mmo 1) $$£XFh V^JIT^ >0. 0 7 ml (0. 5 mmo 1) £fflV\ <b 

0©»^fc^#fcb"tMMb£4l97 7. lmg (W5 9%) 
1 H — NMR (300MHz, CDCL) <? : 0 . 82 (3H, d, J = 5. 4 
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Hz), 2 . 20-2. 38 ( 2 H, m) , 2. 68-2. 80 ( 1 H, m) , 
3. 00 (4H, t, J = 4. 7 Hz) , 3. 74 (4H, t , J = 4 . 7H 
z), 4. 61 (1H, d, J = 1 4. 1 H z) , 4. 88 (1H, s), 5. 
01 ( 1 H, d, J = 1 4. 1 H z ) , 6. 38-6. 47 ( 1 H, m) , 6. 
50 (1H, d , J = 1 5 . 6Hz), 6. 65-6. 81 ( 2 H, m) , 7. 
39-7. 48 ( 1 H, m) , 7. 49 (2 H, d, J = 8. 7Hz), 7. 6 
8 (2H, d, J = 8 . 7Hz) , 7. 78 (1H, s) , 7. 88 (1H, 
s) 

MS ( F AB + ) : 5 1 9 (M + + 1 ) 

jbjkmi 9 ; UJ 5-^0^-2 - (1H-t h z V— 2kz l z^Lik) g LI 

2-^^y-5-^n^et.°U^>l. 82g (10. 5 mm o 1 ) s TVit± 
h'J^AO. 8g (12. 2mmol) ^J;Wh^iMJ^^5. 12m 
1 (4. 6 4mmol) Sffllv -fb^tl 6 8 (i) t: |Bffi| t b T mMfc&<®} 2 . 
1 2 g (W9 0%) *&tzo 

1 H — NMR (300MHz, CDC 1 3) 6:8. 03 (1H, d, J = 8 . 7 
Hz) , 8. 13 (1H, d, J = 8. 7Hz) , 8. 62 (1H, s) , 9. 
5 1 ( 1 H, s) 
MS (EI) : 2 2 4 (M + ) 

(ii) (2R, 3S, 5E) -2- (2, 4-^7MP7i-jl/) -3- 
*?-)V-6- (6- (lH-rh7V-Jb-l-^^) b'U^>-3 — (JV} - 

1- (1H-1. 2, 4 - h'J7v-;i/-l-^;i/) - 5 -^-fe>- 2 -a-— 
2k 

fb£-#J 1 , 73rag ( 0 . 2 5 mm ol), it^m 7 9 ( i ) 1 1 2 m g 
(0. 5mmo 1) s W7i;^A6mg (0. 0 3mmo 1) , h <J * ( 2 
-y^7i^) *^7^ > 1 5mg (0. 0 5mmo 1) iS&lfV V^JV 
T^>0. 04ml (0. 5mmo 1) <b^t) 1 0 ©i§i%h IStfiC LT 
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mm^<m3 4. img mm 3 2%) zmtzo 

1 H — NMR (300MHz, CDC 1 3) <5 : 0 . 83 (3H, d, J = 5 . 4 

Hz), 2 . 21-2. 38 ( 2 H, m) , 2. 76-2. 82 ( 1 H, m) , 

4. 62 (1H, d, J=13. 8Hz), 4. 93 (1H, s) , 5. 03 
(1H, d, J=l 3. 8Hz), 6. 38-6. 46 ( 1 H, m) , 6. 50 
(1H, d, J=15. 3Hz), 6. 66-6. 80 (2H,m), 7. 40 

-7. 46 (lH,m), 7. 77 (1H, s), 7. 88 (1H, s), 7. 

92 (1H, d, J = 8 . 6Hz), 8. 01 (1H, d, J = 8 . 6Hz), 

8 . 4 7 ( 1 H, s) , 9. 5 1 ( 1 H, s) 

MS ( F A B + ) : 4 3 9 (M + + 1 ) 

<h^8 0: (i) 5 -yp^- 2 - ( 1 H-b'^v'— 1 tf U P 

5 -;/D^- 2 -7Mof "jy>8 8 0mg (5 mmo 1 ) N 6 0%iKMih 
th'J «>A4 0 Omg ( 1 Ommo 1) & t>* fc' -7 V— 71/ 3 3 9mg ( 5 mmo 
1) <bllr« 6 ( i) h[5]i|{3LTs SlMlbi§i-« 0 2mg (W8 1 

%) £t#£o 

1 H — N MR (300MHz, CDC 1 3) 5:6. 47 (1H, d, J = 2. 7 
Hz), 7. 73 (1H, s), 7. 90 (2H,m), 8. 44 (1H, s), 
8. 50 (1H, d, J = 2. 7Hz) 
MS (EI) : 2 2 2 (M + ) 

(ii) (2R, 3S, 5E) -2- (2, 4-^7MD7xrjl/) - 3 - 

^^;i/-6- (6- ( 1 H-b-7^— ))/- 1 -^r;b) tru 3 -^7U) -1 

- (1H-1, 2, 4 - h 'J 7V- 1 - 5 2 -3r— JV 

it-Sty) 1. 73mg (0. 2 5 mm o 1 K fb^rt) 8 0 ( i ) 1 1 2 m g 
( 0 . 5 mm o 1 K B%%^ 7^9A6mg (0. 03 mm ol), h U ^ (2 

;i/) ^770l5mg (0. 0 5 mmo 1) &J;l>*h V^3-)l> 
T^>0. 04ml (0. 5 mmo 1) 'fb^t) 1 0 ©±§cj Islli tit 
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mmit&ws 1. 5mg (i$48%) *nit 0 

'H-NMR (3 0 0MHz, CDCh) 6:0. 82 (3H, d, J = 5. 4 
Hz), 2 . 21-2. 38 (2H,m), 2. 76-2. 82 ( 1 H, m) , 
4 . 62 (1H, d, J = 1 4 . 1Hz), 4. 87 ( 1 H, s), 5. 01 

(1H, d, J= 1 4. 1Hz), 6. 23-6. 36 (1H, m), 6. 40 
-6. 58 ( 2 H, m) , 6. 66-6. 80 ( 2 H, m) , 7. 40-7. 4 
6 (lH,m), 7. 73 (1H, s) , 7. 78 (1H, s), 7. 85 (1 
H, d, J=8. 4Hz), 7. 92 (1H, d, J = 8. 4Hz), 8. 33 

(1H, s), 8. 53 (1H, s), 8. 55 (1H, s) 
M S (F AB + ) : 4 3 7 (M + + 1 ) 

jb£jj 8 1 : ( i ) 6 - 7n ^± I gV [ 1 , 2 - al WV> 

2-7^;-5-7o^h , iJ^>l. 82g (10. 5 mm o 1 ) :& 4 0 
%9 u n^-tr h T;i/^t K 1 0ml (83 mmo 1 ) CD 1 -7$ J -)]/ (30m 

i) comm^i i o°ct 6Bfp H m#b^o mm^^vm^ti^m^mm^ 

(IR^8 0%) fzo 

'H-NMR (300MHz, C D C 1 a ) 6:7. 22 (1H, d, J = 9. 0 
Hz), 7. 53 (1H, d, J = 9. OHz), 7. 56 (1H, s ) , 7. 
64 (1H, s) , 8. 29 (1H, s) 
MS (EI) : 19 5 (M + ) 

(ii) (2R, 3S, 5E) - 2- (2, 4 -^7;i/tP7 x-^) -6- 
U §^gV fl, 2 -a] b°U^>-6--r;i^) -3-^<f-;i/- 1- (1H- 1, 

2, 4 - MJ 7"J— )V- 1 ->f ;b) - 5 -^\dr-b>- 2 JV 

1 s 7 3 m g ( 0 . 2 5 mm o 1 K <b^^J 81 (i) 97. 5mg 
( 0 . 5 mmo 1) N »7^-)A6mg ( 0 . 0 3 mmo 1 ) N h 'J ^ (2 

-^;i/7i-JV) > 1 5mg (0. 0 5 mmo 1) &£t>*h V^c^-ji 
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T^>0. 04ml (0. 5mmol) £fflt^ ib&Qa 1 0 (DiM^tmm^ IT 
iM^rtl 1 4 . 5mg (W14°/o) *mtz 0 

'H-NMR (300MHz, CDCL) 6:0. 81 (3H, d, J = 6. 0 
Hz), 2 . 10-2. 3 4 ( 2 H, m) , 2. 70-2. 82 ( 1 H, m) , 
4. 63 (1H, d, J = 1 3 . 8 H z) , 4. 89 (1H, s), 5. 02 
(1H, d, J=13. 8Hz), 6. 18-6. 26 ( 1 H, m) , 6. 36 
(1H, d, J = 1 6 . 2Hz), 6. 62-6. 80 ( 2 H, m) , 7 . 31 
(1H, d, J = 8. 7Hz), 7. 38-7. 45 (1H, m), 7. 53 
(1H, s), 7. 59 (1H, s), 7. 72 (1H, d, J = 8. 7Hz), 
7. 79 (1H, s), 7. 87 (1H, s) , 7. 98 (1H, s) 
MS (FAB + ) : 4 1 0 (M + + 1 ) 

-fb^82: (i) 1- (4-7P ; E-2-7;i/^P7x^) -lH-rh 

2 v'— ;i/ 

4 2-7M07- U > 2 . 49g (13. 1 mmo 1) N T*Jik 

tb'J^Mg (15. 3 mmo 1 ) & klf^r )\s Y ^m. h V 4ml 
(5 8. 5 mmo 1) ik&W)6 8 ( i) i:[WI^{c: LT^^b^ 1 . 8 

7 g (i&*5 9%) ttmzo 

'H-NMR (300MHz, CDCL) 6:7. 55 (1H, d, J = 6. 0 
Hz) , 7. 59 (1H, d, J = 6. OHz), 7. 82-7. 90 (1H, 
m) , 9 . 0 9 ( 1 H, s) 
MS (EI) : 2 4 1 (M + ) 



(i i) (2R, 


3 S , 5 E) - 2 - 


(2, 


4 




6 - 


( 3 - yji^ru - 4 


- ( 1- H - ^ h ^ V 




1 


--f;i/) ^ - 3 - 




)l- 1 - ( 1 H- 1 


, 2 , 4- h U7V 


— ;b- 


l 


- 5 -^v^r-fe >- 


2 - 



{bl%^ U 73mg (0. 2 5 mm o 1 K fbi%#J 82 (i) 1 2 0 m g 
(0. 5 mmo 1) N S^7^^6mg (0. 0 3 mmo 1) N h U * (2 
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-^f;i/7ir;i/) 4 y 1 5mg (0. 0 5mmo 1) :fc<fcl>*b 'Jxf^ 

T^>0. 04ml (0. 5mmol) 1 0 ©iiilrh nfflZ- bt 

mmfc^W7 7 . 6mg (W6 8%) £#fc«, 

1 H — NM R (300MHz, CDC1 3 ) (5:0. 83 (3 H, d, J = 6. 1 
Hz), 2. 10-2. 34 ( 2 H, m) , 2. 70-2. 82 ( 1 H, m) , 
4. 62 (1H, d, J = 1 3 . 8Hz), 4. 92 (1H, s ) , 5. 02 
(1H, d, J=13. 8Hz), 6. 28-6. 40 ( 1 H, m) , 6. 49 
(1H, d, J=16. 8 H z) , 6. 62-6. 80 ( 2 H, m) , 7. 25 
-7. 38 (2H, m) , 7. 40-7. 48 (1H, m) , 7. 79 (1H, 
s), 7. 80-7. 89 ( 1 H, m) , 7. 90 (1H, s), 9. 10 (1 
H, s) 

MS ( F AB + ) : 4 5 6 (M + + 1 ) 

{b^j 8 3 : (i) 1- (4-7p^-3-7;1/^-P7x-;1/) - lH-rh 

4-^ot-3-7;i/tn7-'J >2. 0 g (9. 0 5mmo 1) N TVfc± 
h'J^AO. 8g (12. 2mmo 1) &&U*Jl< b^r^h IM^5. 12m 
1 (4 6. 8mmol) Sffllv ft^rtl 6 8 (i) h L T 2 . 

3 1 g (iRsps 9 1 %) %mtzo 

1 H — NMR (300MHz, CDCL) (5 : 7. 47 (1H, d, J = 6 . 0 
Hz), 7. 61 (1H, d, J = 6 . 0Hz), 7. 78-7. 83 (1H, 
m) , 9 . 0 5 ( 1 H, s) 
MS (EI) : 2 4 1 (M + ) 



(ii) (2E, 


3 S , 5 E) - 2 - 


(2, 


4 


-i?7;i/tD7i=;i/) 


- 6 - 


( 2 -7;m-d- 4 


- (lH-xh7V 


— JV- 


1 


->f ;b) ^ x-;i/) - 3 




1 - ( 1 H - 1 


, 2 , 4-h'JTV 


—JV- 


1 


--f 71/) - 5 -'vSf-fe > 


- 2 - 



:t— 7V 

U 73mg (0. 25mmol) . fb^tJ 8 3 ( i ) 1 2 0 m g 
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( 0 . 5 mmo 1 ) , S8^7^A6mg ( 0 . 0 3 mmo 1 ) , h'JX (2 
-^f;i/7i-;i/) *X7^ >15mg (0. 05 mmo 1 ) j3«fcV h U 
T^>0. 04ml (0. 5mmol) ft^lll OOi^fcgitU 

mmit&yni9. 6mg (jr^i7%) 

1 H — NM R (300MHz, CDCL) 5:0. 84 ( 3 H, d, J = 5 . 4 
Hz), 2. 12-2. 38 (2H,m), 2. 70-2. 82 ( 1 H, m) , 
4. 62 (1H, d, J=13. 2Hz), 4. 90 (1H, s ) , 5. 03 
(1H, d, J = 1 3. 2Hz), 6. 28-6. 40 ( 1 H, m) , 6. 61 
(1H, d, J = 1 6 . 2 H z ) , 6. 62-6. 80 ( 2 H, m) , 7 . 28 
-7. 56 ( 3 H, m) , 7. 60-7. 68 (lH,m), 7. 79 (1H, 
s) , 7 . 8 8 ( 1 H, s) , 8. 9 9 ( 1 H, s) 
MS ( F AB + ) : 4 5 6 (M + + 1 ) 

<bj^8 4: (i) l-(4-yp^E-2, 6 -y7;i/tP7i-;i/) - 1 H 

4 -^o^e- 2 , 6-i/7WU7r U>2. 1 7 g (10. 4 mo 1 K 7" 
SMb^ hU^A8 0 0g (12. 3 mmo 1) js&V*)]/ b V . 
12ml (4 6. 8 mmo 1) ib&Wl 6 8 ( i) h leUtC LtMb^ 

#3 2. 12g (IR3&7 9%) *mtzo 

1 H — NMR (300MHz, CD C 1 3 ) 6:6. 96-7. 04 (2H, m) , 

9 . 0 5 ( 1 H, s ) 

MS (EI) : 2 5 9 (M + ) 

(ii) (2R, 3S, 5E) -2- (2, 4 -if 7)1*0 7 *=.)],) -6- 
(3, 5 -^7;i/^-P-4- (lH-r h7V-JI/-l--f^) -3 

(1H-1, 2, 4-h'J7y-;i/-i-^;b) -5-^**> 

- 2 

{b^r^ h 73mg (0. 2 5 mm o 1 ) N fc-£#J 84 (i) 98. 5mg 
(0. 3 8 mmo 1) s Wft&rt^V^J* 6mg (0. 0 3 mmo 1) s h U X 
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(2-^jl/7irjl/) ^7015mg (0. 0 5mmo 1) jS&ZFh 

^;i/T^>0. 04ml (0. 5mmol) £fflv\ iktrVd 1 0 com^tmm^ 

vrmmit^2 6 . img mm2 3%) ^nt^ 0 

'H-NMR (300MHz, CDC 1 3) 5:0. 81 (3H, d, J = 5. 7 
Hz), 2 . 20-2. 36 (2H,m), 2. 65-2. 81 ( 1 H, m) , 
4 . 60 (1H, d, J = 13. 8Hz), 4. 90 (1H, s), 5. 00 
(1H, d, J=13. 8Hz), 6. 38-6. 43 ( 2 H, m) , 6. 62 
-6. 80 (2H, m) , 7. 08-7. 20 (2H,m) , 7. 38-7. 4 
6 (lH,m), 7. 80 (1H, s), 7. 90 (1H, s), 8. 86 (1 
H, s) 

MS (F AB + ) : 4 7 4 (M + + 1 ) 

fb^8 5: (i) 1- (4-7*P^-2-h'j7^P^^7i-;i/) - 
lH-f V'— JV 

4-^P^E- 2 - h >J 7Mo^^l/7-'J > 1 . Og (4. 1 7mmo 1) ^ 
Tltiki- h U >>A 4 0 Omg (6. 1 5mmo 1) & <tt>*^;i/ h ^gg h 0^5^ 
2 . Oml (18. 2mmo 1) it^Q 8 ( i) ^[Bj^ic LT^t^b 

^•t/2 7 5mg OK* 2 3%) £f#£ 0 

'H-NMR (300MHz, CDC 1 3) 6:7. 56 (1H, d, J = 8. 4 
Hz), 7. 78 (1H, d, J = 8. 4Hz), 8. 07 (1H, s), 8. 
8 4 ( 1 H, s ) 
MS (EI) : 2 9 1 (M + ) 



(i i) 


(2R, 


3 S , 


5 E) - 2 - ( 2 , 


4-^7WD7i^Jl/) - 3- 




6- (4- 


( 1H 


h 5 v— ;u- 1 


--f;i/) - 3-h'j7MD^f 




;iO - 1 - 


(1H 


- 1 , 2 , 4 - h U 


T^J—JV- 1 --f ;b) - 5 



-fe>- 2 

ik&Vd Is 73mg(0. 25mmol)s <b£rtJ 85 (i) 79. 6rag 
(0. 2 8mmo 1) . M/^i^A 6mg (0. 0 3mmo 1) N b U X 
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( 2 -^jl/7irjl/) ^7015mg (0. 05 mmo 1 ) h'Jx 
^;i/T^>0. 0 4ml (0. 5mmol) £fflV\ Ib^tl 1 0 fcleMilfc: 
bTSSft^*5 1. 3mg (HX¥4 1%) £f#£o 

1 H — N MR (300MHz, CDCb) 6:0. 84 (3H, d, J = 5. 4 
Hz), 2. 23-2. 38 (2 H, m) , 2. 78-2. 84 ( 1 H, m) , 
4. 62 ( 1 H, d, J = 1 3. 8Hz), 4. 94 (1H, s) , 5. 03 
(1H, d , J=13. 8Hz), 6. 4 2 - 6. 58 ( 2 H , m) , 6. 62 
-6. 80 ( 2 H, m) , 7 . 40-7. 48 ( 1 H, m) , 7. 46 ( 1 H, 
d, J = 8 . 6Hz) , 7. 72 (1H, d , J = 8. 6Hz) , 7. 80 (1 
H, s), 7. 83 ( 1H, s), 7. 89 (1H, s) , 8. 93 (1H, 
s) 

MS ( F A B + ) : 5 0 6 (M + + 1 ) 

-fb^#j8 6: (i) 1- (4-7P^-3-b'J7;btP^f^7x_^) - 

4-7*n ; e-3-b'J7 / )l/tn/f;i/7-iJ>l. Og (4. 17mmolK 
TSMb^h 'J-7A4 0 0g (6. 1 5 mmo 1) & )V \* ¥WL * 2 . 
0ml (18. 2mmol) fbl^J 6 8 (i) fc|SJ^l3 L T itM'fb-i^g 

8 8 7mg (W7 3%) 

1 H — NMR (300MHz, CDC 1 3 ) (5:7. 53 (1H, d, J = 9. 2 
Hz), 7. 86 (1H, d, J = 9. 2Hz), 7. 89 (1H, s) , 9. 
0 1 ( 1 H, s) 
MS (EI) : 2 9 1 (M + ) 



(i i) 


( 2 R, 3 S, 


5 E) - 2 - (2 


, 4-^7Jl/^-D7xr;i/) -3- 




6 - (4 - ( 1 H 


h ^ v — 


l--r;i/) - 2- h'J7Mny^ 


^7i- 


- 1 - ( 1 H 


-1, 2, 4-h 


U 7v- ;b- 1 --r;i/) -5-^^p 


-fe >- 2 


-a-— ;u 






{b^r#j 


K 7 3mg (0 


. 2 5 mm 0 1 ) 


s <b^8 6 ( i) 9 2. 9mg 
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(0. 3 2mmo 1) N WfWL'^WI* 6mg (0. 0 3mmo 1) % h U X 
( 2 -/f;i/7i-;i/) *77^ > 1 5 mg ( 0 . 0 5 mmo 1 ) hUx 

fJV7^>0. 0 4ml (0. 5 mmo 1) -fb^^I 1 0 |5tftl3 

LTS*fbllr^2 0 . 2mg (HX* 1 6 %) 

'H-NMR (300MHz, CDCL) 6:0. 84 (3H, d, J = 5. 1 
Hz), 2. 25-2. 40 (2 H, m) , 2. 76-2. 84 ( 1 H, m) , 
4. 60 (1H, d, J=13. 8Hz), 4. 93 (1H, s), 5. 04 
(1H, d, J = 1 3 . 8Hz), 6. 21-6. 30 (1H, m), 6. 60 
-6. 85 (3H, m) , 7. 37-7. 52 (lH,m), 7. 67-7. 8 
3 (3 H, m) , 7. 88 (1H, s), 7. 97 (1H, s) , 9. 04 (1 
H, s) 

MS ( F AB + ) : 5 0 6 (M + + 1 ) 

fb^tl 8 7 : (i) 1- (4-7'p ; &-2-^pp7x-;v) - lH-fh? 

v-;i/ 

4 -7u=e- 2 U > 1 . 35g (6. 52 mmo 1 ) s 7S?fllt 

h'J^AO. 5g (7. 6 5 mmo 1) h h V *^)13. 2ml 

(2 9. 2mmol) {b^l)6 8 (i) hl^filtttii^tll. 6 

0 g 9 4%) 

'H-NMR (300MHz, CDCL) <5:7. 52 (1H, d, J = 9. 3 
Hz), 7. 66 (1H, d, J = 9. 3Hz), 7. 83 (1H, s), 9. 
0 3 ( 1 H, s) 
MS (E I ) : 2 5 9 (M + ) 

(ii) (2R, 3S, 5E) - 6- (3-7PP-4- (lH-r — 

ji-l-sQi) -2- (2, 4-^7;i/tP7x-;v) zJLz2i±2k 

-1- (1H-1, 2, 4 - h 'J TV—;!/ — 1-4)1) - 5 --x^-b>- 2 
lb Is 73mg (0. 25 mm o 1 ) „ fb-£#J 87 (i) 130mg 
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(0. 5 mmo 1) N ^7^^A6mg ( 0 . 0 3 mmo 1 ) N h U X ( 2 
-^f;i/7 ;u) >15mg (0. 0 5 mmo 1) fiVh U3i^;i/ 

T^>0. 04ml (0. 5 mmo 1) it^l 0 LT 

lifb^i 5 5 . 9mg (IK* 4 8%) 

1 H — NMR (300MHz, CD C 1 3 ) 6:0. 83 (3H, d, J = 6 . 0 
Hz), 2. 12-2. 39 ( 2 H, m) , 2. 72-2. 83 ( 1 H, m) , 
4. 62 (1H, d, J=13. 8Hz), 4. 92 (1H, s), 5. 02 
(1H, d, J = 1 3. 8Hz), 6. 38-6. 52 (2H, m), 6. 65 
-6. 78 (2H, m) , 7. 40-7. 48 (1H, m) , 7. 44 (1H, 
d, J = 8. 1Hz), 7. 55 (1H, d, J = 8. 1Hz), 7. 58 (1 
H, s), 7. 79 (1H, s), 7. 89 (1H, s) , 9. 02 (1H, 
s) 

MS (FAB + ) : 4 7 2 (M + + 1 ) 

fb^tl 8 8 : (i) 1- (4-7'P^-3-7PP7x-jb) - lH-r h5 

4-7Dt-3-70D7- ■ j > 1 . 3 5 g ( 6 . 52 mmo 1 ) s T*Jik-f~ 
hU«7A0. 5g (7. 6 5mmol) jb^WH^lh 'J^^3. 2 ml 
(2 9. 2mmol) -fb^6 8 (i) fcmtUtai^l . 6 



i g mm9 5%) zntzo 






1 H — NMR ( 3 0 0MHz, CDC1 


3) S : 7 . 5 3 ( 1 H, d , J 


= 8. 7 


Hz) , 7. 8 6 ( 1 H, d, J = 8. 


7Hz) , 7. 89 (1H, s 


) , 9. 


0 1 (1H, s) 






MS (EI) : 2 5 9 (M + ) 






(ii) ( 2 R, 3 S , 5 E) - 6 - 


- (2-7DD-4- (1 H-5^ 




;i/-i--r;i/) 7i-^) - 2- (2, 


4-i/7JWD7i^l/) -3 




-1- (1H-1, 2, 4-h UTV*- 


1 -4 )]/) - 5 -^^r-te > 


- 2 
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ik&VQ K 73mg (0. 2 5 mm o 1 ) , 8 8 ( i ) 1 3 0 m g 

(0. 5mmo 1) N WWJ^^^trl* 6mg (0. 0 3mmo 1) N h'JX (2 
-^<^;i/^^-;U) j >15rag (0. 0 5mmo 1) &cfctFh 'Jx^jl- 

T5.y0. 0 4ml (0. 5mmol) 1 0 (DiM&t mmiz UT 

^*fb^t)2 6. 9mg (W2 3%) 

1 H — NMR (300MHz, CDC1 3 ) d : 0. 83 (3H, d, J=9. 0 
Hz), 2 . 20-2. 38 ( 2 H, m) , 2. 72-2. 85 ( 1 H, m) , 
4 . 63 (1H, d, J = 1 3 . 8Hz), 4. 92 (1H, s), 5. 03 
(1H, d, J=13. 8Hz), 6. 34-6. 74 (2 H.ni), 6. 65 
-6. 80 ( 2 H, m) , 7. 20-7. 40 (2H, m), 7. 40-7. 4 
8 ( 1 H , m) , 7. 79 (1H, s), 7. 82-7. 90 ( 1 H , m) , 7. 
89 (1H, s), 9. 01 (1H, s) 
MS ( F A B + ) : 4 7 2 (M + + 1 ) 

Jb£-#?8 9: (i) 1 - (4 -^P^E- 2 -p< h^r->^;i/^-;i/^ - 

ih-t hi2zjk 

1 . 5 g ( 6 . 5 2 mmo 1) N TV 
jbth'^AO. 5g (7. 6 5 mmo 1) &&.T$*)\s Y*cW. h V^^JV3 . 2 
ml (29. 2mmol) {b&VBG 8 (i) i:^tc ITIIM 1 . 

03g (iR^5 6%) £f#fc 0 

'H-NMR (3 0 0MHz, CDC1 3 ) 5:3. 77 (3H, s), 7. 39 
(1H, d, J = 8 . 4Hz) , 7. 89 (1H, d, J = 8 . 4Hz) , 7. 
89 (1H, s), 8. 87 (1H, s) 
MS (EI) : 2 8 3 (M + ) 

(ii) 1- (4-7o : E-2-i]^K^7irjl/) -1H-? h^v—)l 

fb^rtl 8 9 (i) lg (3. 5 3mmol) £f&ft]T>^-T • / * 7 — ;i/ 

ii2 0ml«U 9 O"C7?3 0ffl«i*Ufco $g#E£g*^ TKSfeU 

SET^LtIifb^t)9 3 5mg (W9 9%) £f#fco 
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'H-NMR (3 0 0MHz, CDC 1 3 ) <5 : 7. 34 ( 1 H, d, J = 7. 8 

Hz) , 7. 59 (1H, d, J = 7. 8Hz) , 7. 78 ( 1 H, s) , 9. 
0 6 ( 1 H, s ) 
MS (EI) : 2 6 8 (M + ) 



(iii) (2R, 3S, 5 E) - 6 - ( 3 -tiJli^-f )l- 4 - (lH-r 



h ^ V— l — f;i>) 


-2- (2, 


4 - 




i -;i/) - 3 


1 - ( 1 H — 1 , 2 , 4 


- h U 7 V - 




i->r;i/) - 


5 -^\dp-fe > 



- 2 ;b 

-fb^t) Is 146mg (0. 5 mm o 1 ) N ik&ty 89 (ii) 2 7 0 m g 
( lmmo 1) N m-W^V^Ix 12mg (0. 0 6mmo 1) N h'JX (2- 
*^)17 j^-jV) *X7^ >3 Omg (0. 1 Ommo 1) i5j;t>*h 

^>o. i4mi ( i mmo i) &fflt^ {t&toi o om^trnm^Lxm^t 

^r#59 9. 6 mg (W4 2%) £f#7c 0 

'H-NMR (300MHz, CDCL) 5 : 0. 82 (3H, d, J = 6. 0 
Hz), 2. 20-2. 38 (2H,m), 2. 72-2. 85 ( 1 H, m) , 
4. 62 (1H, d, J=14. 4Hz), 4. 91 (1H, s ) , 5. 02 
( 1 H, d, J = 1 4 . 4Hz), 6. 38-6. 46 (1H, m) , 6. 51 
(1H, J = 1 5. 6Hz) , 6. 00-6. 18 (2H, m) , 6. 64-6. 
78 (2H, m), 7. 38-7. 42 ( 1 H, m) , 7. 44 ( 1 H, d, J 
= 7. 6Hz) , 7. 59 (1H, d, J = 7 . 6Hz) , 7. 69 (1H, 
s), 7. 77 (1H, s), 7. 89 ( 1 H, s), 9. 00 (1H, s) 
M S (F AB + ) : 4 8 1 (M + + 1 ) 



v*— )l- 1 7i-;i/) 


-2- (2, 


4 -^7WD7i 


-;!/) -3 


-A 


1 - ( 1 H- 1 , 2 , 4 




l --r;i/) - 5 




- 2 



ik&W) 89 (iii) 90mg (0. 19mmol) (Dmt* ? 1/ > (2m 



WO 03/042188 PCT/JP02/11960 

115 

1) v§r«^7K^T. tTU^>0. 0 4ml (0. 5 mmo 1 ) tfftfefc h U 7 
)\s*uWWl§. 0 6ml (0. 43mmol) £#nx.s |5jfiT 1 B#PbW# Vtzo 

Uy : p<^y— ;i/= 2 0:1) £TMMLT:g»fbi^l5 7mg (lR*6 6%) 

1 H — NMR (300MHz, CDCb) 6:0. 83 (3H, d, J = 5. 4 
Hz), 2. 23-2. 38 ( 2 H, m) , 2. 77-2. 88 ( 1 H, m) , 
4. 62 (1H, d, J = 1 3. 8 H z) , 4. 94 (1H, s) , 5. 03 
(1H, d, J=13. 8 H z ) , 6. 42-6. 53 ( 2 H, m) , 6. 66 
-6. 82 ( 2 H, m) , 7. 38-7. 45 ( 1 H, m) , 7. 69-7. 8 
3 ( 3 H, m) , 7. 84 (1H, s ) , 7. 90 (1H, s) , 9. 24 (1 
H, s) 

MS ( F A B + ) : 4 6 3 (M + + 1 ) 

fb^jJLi-J (i) 1- (4-yD€-2-F'J7;vtP^ h^->7x-;i/) 

-lH-r V'— ;i/ 

4-^D^-2-hO 7MD^ h^J/-^- U>3. 35g (13 mmo 1 ) N 
r^th'J^Alg (15. 3 mmo 1) *J:Vt;i/h^f8h IM^;U5. 1 
2 ml (4. 6 4mmol) fb^tl 6 8 (i) i; l^ftfc: btS^{b^ 

2 . 3 8 g (»6 0%) £f#fco 

'H — NMR (300MHz, CDC la) 6:7. 71 (1H, d, J=9. 0 
Hz), 7. 71 (1H, s), 7. 76 (1H, d, J = 9. 0Hz), 9. 
0 1 ( 1 H, s) 
MS (EI) : 3 0 7 (M + ) 

(ii) (2R, 3S, 5E) -2- (2, 4-^7^D7i-;i/) -3- 

6 - (4- (1H-t v-;i/- l -^f;u) - 3 - h U Z2k£_g^ b 

jr->7xr.;b) -1- (1H-1, 2, 4 - HJ TV-;i/- 1 ;i/) -5-^ 
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^•-b >- 2 -yf—Jl 

Is 7 3 m g (0. 25mmol) N <b£rtJ 9 1 ( i ) 1 1 5 m g 
(0. 3 7mmo 1) „ »7^^A6mg (0. 0 3mmo 1) „ h ij X 
(2 -^Jl/7i-Jb) ^X7015mg (0. 0 5 mm o 1) &££>'b 'J x. 

^•;i/^^>0. 0 4ml (0. 5mmol) -fbl^ 1 0 ©±|-£rai0Jtili3 

VXmm<h^7 2. 3mg («|5 5%) S^fco 

1 H — NM R (300MHz, CD C 1 3 ) 6:0. 83 ( 3 H, d , J = 5 . 1 
Hz), 2. 21-2. 3 8 ( 2 H, m) , 2. 76-2. 82 (lH,m), 
4. 59 (1H, d, J = 1 4. 7Hz), 4. 93 (1H, s), 5. 03 
(1H, d, J = 1 4. 7 H z) , 6. 38-6. 46 ( 1 H, m) , 6. 50 
(1H, d, J=15. 9 H z) , 6. 66-6. 80 ( 2 H, m) , 7. 38 
-7. 54 (3H, m) , 7. 76 (1H, d, J = 8. 6Hz) , 7. 79 
(1H, s), 7. 90 (1H, s) , 9. 00 (1H, s) 
MS ( F A B + ) : 5 2 2 (M + + 1 ) 

lb^^_9 2: (i) l-U-^P^E - 2-7JI/^D7i-;i/) - 1 H->f S 

1 -7*0^-3 , 4-^7DD^>t*> 9 6 5mg (5mmo IK 6 0 %?J< 
IHb^ hU^A400mg (1 Ommo 1) :fc«fctM ^V— ;i/3 4 Omg (5 
mmo 1) <b£r« 6 (i) ^iHpfciicLTs S*fb£r^ 3 4 lmg (JR 

^2 9%) £f#£ 0 

1 H — NMR (300MHz, CDC1 3 ) 6:7. 18-7. 36 (3H, m) , 
7. 44-7. 52 ( 1 H, m) , 7. 52-7. 60 ( 1 H, m) , 7. 83 
( 1 H, s) 

MS (EI) : 2 3 9 (M + ) 

(ii) (2R, 3S, 5E) - 2- (2, 4-^7;i/tP7i-;i/) -6- 

(3-!7;M-P-4- (lH--f )l) 7 - 3-M- 

;i/-l- (1H-1, 2, 4-h'j7V-Jl/-l— fJV) -5-^-b>-2- 
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ih-SVo U 73rag (0. 25 mm o 1 K -fbi^t) 9 2 (i) 120mg 
(0. 5mmo 1) N »7yr)A6mg (0. 0 3mmo 1) , h 'J 7 (2 
-^A7i-ib) > 1 5mg (0. 0 5mmo 1) ;fccfct>*h 'J ;i/ 

T^>0. 04ml (0. 5mmol) {b^#3 1 0 i:|5j*£ic tT 

Illb^i 7 7 . 6mg (iR^6 8%) *mtz 0 

1 H — NMR (300MHz, CDCL) 6:0. 81 (3H, d, J = 6 . 3 
Hz) , 2. 10-2. 34 (2H,m), 2. 70-2. 82 (1H, m), 
4. 57 (1H, d, J = 13. 5Hz), 4. 91 (1H, s), 5. 00 
(1H, d, J=13. 5Hz), 6. 20-6. 32 ( 1 H, m) , 6. 43 
(1H, d, J=15. 6Hz), 6. 62-6. 80 ( 2 H, m) , 7. 12 
-7. 3 4 ( 5 H, m) , 7. 35-7. 45 ( 1 H, m) , 7. 79 (1H, 
s),7.82(lH, s),7.88(lH, s) 
MS (F AB + ) : 4 5 4 (M + + 1 ) 

<b^r#l93: (i) 1- (4-7P : E-2-->777xrj|/) - lH--f^y 

5 -T/n^t- 2 -7;i/^D^>v*— h 'J;i/ 1 . 00g (5mmol), 60% 
7jc^<b^- h'J>7A4 0 0mg (1 Ommo 1 ) &£TM 5. #*V — J\s 3 4 0mg 
(5mmol) <b^rtl 6 6 (i) tmm^\sT, gtmib&® 6 6 7 m g 

(W5 4%) £f#7co 

1 H — NMR (300MHz, CDCL) 5:7. 28-7. 36 (3H, m) , 
7. 83-7. 90 ( 2 H, m) , 7. 95 (1H, s) 
MS (F AB + ) : 2 4 8 (M + + 1 ) 



(ii) (2R, 3S, 5E) - 6- (3-y77-4 - (lH-^yv- 



;u-i--r;i/) - 2- 


(2, 


4 - 




-3 




-1- ( 1 H - 1 , 2, 4-hU 


7V- 




1 - 5 




- 2 



— ;i/ 
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Ib^t) Is 73mg (0. 2 5 mm o 1 K 9 3 (i) 120mg 

(0. 5mmo 1) N »l7^^A6mg (0.0 3mmo IK h U * ( 2 
-^^7i^) *^7^ > 1 5mg (0. 0 5mmo 1) &£t>*h V 
r^>0. 04ml (0. 5 mmo 1 ) tt&Wl 1 0 ©i§£- LT 

SM<b£rt)4 4. lmg («3 8%) £f#fco 

1 H — NMR (300MHz, CDCL) 5:0. 82 (3H, d, J = 6. 3 
Hz), 2. 10-2. 34 ( 2 H, m) , 2. 70-2. 82 ( 1 H, m) , 
4. 61 (1H, d, J=13. 5Hz), 4. 95 (1H, s), 5. 04 
(1H, d, J=13. 5Hz) , 6. 20-6. 32 (1H, m), 6. 47 
(1H, d, J=15. 9 H z) , 6. 62-6. 80 ( 2 H, m) , 7. 26 
(1H, s), 7. 34 (1H, s), 7. 38 ( 1 H , d , J = 8 . 4Hz), 
7. 35-7. 45 (1H, m), 7. 67 (1H, d, J = 8 . 4Hz), 7. 
76 (1H, s), 7. 79 (1H, s), 7. 84 (1H, s), 7. 88 
(1H, s) 

MS ( F AB + ) : 4 7 1 (M + + 1 ) 

fbjg^_9_4_j (i) l - (4-7'P : E-2-m7;i/tP^f;i/7x-;i/) - 

5-7"nt- 2 -y;i/^"P^>v h >J H. 22g (5 mmo 1) , 

6 0%7K«<b^- h'J^A4 0 0mg (1 Ommo 1) *5<fctM 4 0 

mg ( 5 mmo 1) <b^ 6 6 ( i) £|Rl1$fc: LT N HMfbiirtJ8 3 9 

mg (lfc*5 8%) %mtzo 

1 H — NMR (300MHz, CDC1 3 )<5:7. 10 (1H, s), 7. 21 
(1H, s) , 7. 28 (1H, d, J = 8. 4Hz) , 7. 60 (1H, s) , 
7. 82 (1H, d, J = 8. 4Hz) , 7. 97 (1H, s) 
MS (F AB + ) : 2 9 1 (M + + 1 ) 



(ii) (2R, 3S, 5E) - 2- (2, 4-^7;UP7x^) - 6- 
(4- (lH-^^V-;!/-!-^^) - 3-h'j7Jl/tP^^7xr^) 



WO 03/042188 PCT/JP02/11960 

119 

-3-^;i/-l- (1H-1, 2, 4 - h U TV'— )l- 1 zzJJkl 

-fbl^J Is 7 3 mg ( 0 . 2 5 mmo 1) < fb^tl 9 4 ( i ) 1 4 5 mg 
(0. 5 mmo 1) s S8/^S?i>A6mg (0. 0 3 mmo 1) N h 'JX (2 
-/fjl/7irM -f >15mg (0. 05 mmo 1 ) £ £tF h 'J 

T^>0. 04ml (0. 5 mmo 1) <b^fU 1 OOl^h^iClt 

&mit-&m4 6. 5mg (W3 7%) £f#£o 

1 H — NMR (300MHz, CDCh) 5:0. 83 (3H, d, J = 6. 3 
Hz), 2. 10-2. 34 ( 2 H, m) , 2. 70-2. 82 ( 1 H, m) , 
4. 64 (1H, d, J=13. 5Hz), 5. 02 (1H, s), 5. 02 
(1H, d, J=13. 5Hz) , 6. 36-6. 45 (1H, m) , 6. 52 
(1H, d, J=15. 9Hz), 6. 62-6. 80 ( 2 H, m) , 7. 10 
(1H, s), 7. 18 (1H, s), 7. 33 (1H, d, J = 8 . 2Hz), 
7. 35-7. 45 ( 1 H, m) , 7. 61 (2H, s), 7. 76 (1H, d, 
J = 8. 2Hz), 7. 79 (1H, s), 7. 9 0 ( 1 H , s) 
MS (F AB + ) : 5 0 4 (M + + 1 ) 

fls-£t)9 5 : (i) 1- (4-/p^-3 - h 'j7;i/tP^f;i/7x^;i/) - 

i h--t s yv^zjk 

2 -7WE- 5 -yjV^U^O^J h ij U K 1 . 2 2 g (5 mmo 1 ) „ 

6 0%7kmikj- F'J-)A4 0 0mg (1 Ommo 1) :fe<fctM ;i/ 3 4 0 

mg (5mmol) fb^tl 6 6 (i) tmm^^Xs M-fb-&4»7 7 5 

mg (i«5 3%) £f#£o 

'H-NMR (300MHz, CDCL) d : 7. 26 (1H, s), 7. 30 
(1H, s), 7. 45 (1H, d, J = 8. 4Hz), 7. 72 (1H, s), 
7. 85 (1H, d, J = 8 . 4 H z ) , 7. 88 (1H, s) 
MS ( F AB + ) : 2 9 1 (M + + 1 ) 



(ii) (2R, 3S, 5E) -2- (2, 4-y7;i/^P7xz;|/) -6- 
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(4- ( 1 H — W §. W^J—fy— I —4 - 2-h'J7;i/^P^»;i/7ir;i/) 

- - l - (1H-1, 2, 4 - h u rv'-;i/- l ->f;i/) - 5 -^^ 

{b^-tJ 1> 73mg (0. 2 5 mm o 1 K it^m 9 5 (i) 145mg 
(0. 5mmo 1) N »^^^A6mg (0. 0 3mmo 1) N h U X (2 

j > 1 5mg (0. 0 5mmo 1) V^J-Jl 

7*>0. 04ml (0. 5mmol) 1 0 (Dm^tmU^VX 

i^b^tl 2 8 . Omg (1R^2 2%) £f#£ 0 

1 H — NMR (300MHz, CDCL) <5 : 0 . 83 (3 H, d, J = 5. 4 
Hz), 2. 10-2. 34 ( 2 H, m) , 2. 70-2. 82 ( 1 H, m) , 
4. 61 (1H, d, J=14. 1Hz), 4. 91 (1H, s), 5. 02 
(1H, d, J=14. 1Hz), 6. 20-6. 37 ( 1 H, m) , 6. 65 
-6. 83 (3H,m), 7. 24 (1H, s), 7. 32 (1H, s), 7. 
35-7. 59 (3H,m), 7. 64 (1H, s), 7. 72 (1H, d, J 
= 8. 2Hz), 7. 79 (1H, s), 7. 88 (1H, s) 
MS ( F A B + ) : 5 0 4 (M + + 1 ) 



fe^i 9 6 : (i) 1- (4-7'p^-2-7;^p7x-;v) - lH-b'7 

"J—jv (A) joJ:t>*l- (5 -y'v=E- -ih-e:^v? 

1 - 3 , 4 -S^;i/;tP^>-fc?> 9 7 Omg (5 mmo 1). 6 0 % 

TK^'fb^" h U<7A4 0 Omg (1 Ommo 1) :fcJ;t>~t^ v— ;i/ 3 3 9mg (5 
mmo 1) Yb£^6 6 (i) mMit^ (A) 5 7 5 m 

g (1K$4 8%) ^Xrfmmit^ (B) 1 3 3mg (JR^ 1 1%) £t#£o 
ih&VnA : 1 H — NMR (300MHz, CDC 1 3 ) (5:6. 47 (1H, s) , 
7. 00-7. 14 (lH,m), 7. 29-7. 38 ( 1 H, m) , 7. 72 
(1H, s), 7. 99 (1H, s), 8. 06-8. 19 ( 1 H, m) 
MS (EI) : 2 3 9 (H + ) 

ib^rtJB : 1 H — NMR (3 0 0MHz, CDCL) 6:6. 49 (1H, s) , 
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7 . 31-7. 43 ( 2 H, m) , 7. 82 ( 1 H, s), 7. 97 (1H, t , 
J = 5 . 4Hz) , 8. 00 (1H, s) 
MS (E I ) : 2 3 9 (H + ) 



(ii) (2R, 3S, 5E) -2- (2, 4-^7j^D7xz;i/) -6- 

4- ( 1 H-b'^ v— 1 ->f;i/) 7j— ;b) -3-^^-;v 
-1- (1H-1, 2, 4 — h 'J 7 v" — )V— 1 — 71/ ) - 5 -^^r^z>- 2 -a- 
— )± 

fc&VOl, 7 3mg (0. 2 5mmo 1) s fb^#D 9 6 ( i) (A) 119 
mg ( 0 . 5 mmo 1 ) „ »l7^«7A6 mg ( 0 . 0 3 mmo 1 ) s h V X 
( *?>y 4 > 1 5 mg (0. 05 mmo 1 ) ^iVbUx 

?-)lT^>0. 0 4ml (0. 5 mm o 1 ) ib&Wa 1 0 (DmSt ITOfc: 

LXmm<t&W)5 5. 6mg («4 9%) £f3fc 0 

1 H — N MR (300MHz, CDCL) 6:0. 80 (3H, d, J = 6. 0 
Hz), 2. 10-2. 34 ( 2 H, m) , 2. 70-2. 82 ( 1 H, m) , 
4. 61 (1H, d, J=13. 8 Hz) , 4. 81 (1H, s) , 4. 98 
(1H, d, J = 1 3 . 8Hz), 6. 20-6. 32 (1H, m), 6. 44 
(1H, d, J = 1 8 . 3Hz), 6. 48 (1H, s), 6. 63-6. 78 
( 2 H, m) , 7. 12-7. 25 ( 2 H, m) , 7. 38-7. 44 (1H, 
m), 7. 52 (1H, s), 7. 77 (1H, s), 7. 87 (1H, s), 
7. 88-7. 95 ( 1 H, m) , 8. 01 (1H, s) 
MS (FAB+) : 4 5 4 (M + +1) 



6 - ( 4 -7;i^D- 3 


- ( l H-f^ v— l 




7 31 =.)]/) - 3 - 




1 - ( 1 H - 1 , 


2 , 4-hU TV*-;i/- 1 


--f;i/) 


- 5 — ^vdp-fe >- 


2 



fb^tl Is 73mg (0. 25mmol) N 4b&Vo 9 6 ( i ) ( B ) 119 
mg (0. 5 mmo 1) „ W7i/>>A6mg (0. 0 3 mmo 1) N h UX 
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( 2 -*?-)]/y f > 1 5 mg ( 0 . 0 5mmo 1 ) h U 

^;i/T^>0. 0 4ml (0. 5 mmo 1 ) ^fflV^ ik&$Q 1 0 ©i§£r£: |W|££t;: 
L- T 3»fbl§rt) 2 3 . 9mg (4X^3 2%) £f#fc 0 

1 H — NMR (300MHz, CDCL) d : 0. 82 (3H, d, J = 5. 7 
Hz), 2. 10-2. 34 ( 2 H, m) , 2. 70-2. 82 ( 1 H, m) , 
4. 62 (1H, d, J=14. 1Hz), 4. 84 (1H, s) , 5. 00 
(1H, d, J=14. 1Hz), 6. 20-6. 36 (lH,m), 6. 43 
(1H, d, J = 1 5 . 9Hz), 6. 48 (1H, s), 6. 63-6. 78 
(2H,m), 7. 18-7. 25 ( 2 H, m) , 7. 38-7. 44 (1H, 
m), 7. 74 (1H, s), 7. 78 (1H, s), 7. 80-7. 84 (1 
H, m), 7. 87 (1H, s), 7. 99 (1H, s) 
MS (FAB+) : 4 5 4 (M + +1) 

-fb-£-#j9 8: (i) 1- (3 -7u^7 ^-jv) -lH-f h7V-;v 

3-^D^7- U > 1 . 13g (6. 5 7 mmo 1 ) , T^^h± h U £ A 0 . 
5 g (7. 6 5 mmo 1) JScttJ^b h i£W h V*3-)V3. 2 ml (2 9. 3 m 

moi) ib^ti 6 8 (D tmmizLxmmit'&mi . 43 g 
7%) zmtio 

1 H — NMR (300MHz, CDCla) 6:7. 48 (1H, t, J = 8. 1 
Hz), 7. 68 ( 2 H, m) , 7. 91 (1H, t, J = 2. 1Hz), 9. 
0 0 ( 1 H, s ) 
MS (EI) : 2 2 3 (M + ) 

(ii) (2R, 3S, 5E) - 2- (2, 4-^7;VtP7xrji/) -3- 

(3- (lH-rh^^-^-l-fjl/) 7ji-;1/) -1- (1H 
-1,2, 4 — h U T^J—JV— I — J )l) - 5- ^\jr-fe>-2 ;b 
-fbl^ Is 7 3 m g ( 0 . 2 5 mm o 1 ) . <b^^l 9 8 ( i ) 1 1 1 m g 
(0. 5 mmo 1) s SI^7^^A6mg (0. 0 3 mmo IK h (2 
-^il/7t^) ^7015rag (0. 0 5 mmo 1) iScfctFb "JifJl/ 
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T^>0. 04ml (0. 5mmol) ft&m 1 0 IBJJifc bT 

mmfc^W) 6 0 . 9mg (iR^5 6%) fcflifco 

'H-NMR (3 0 0MHz, CDCL) 5:0. 82 ( 3 H, d, J=5. 1 
Hz), 2. 10-2. 34 ( 2 H, m) , 2. 70-2. 82 ( 1 H, m) , 
4. 62 (1H, d, J = 1 3 . 5 H z) , 4. 88 (1H, s ) , 5. 02 
( 1 H, d, J = 1 3 . 5Hz), 6. 33-6. 44 ( 1 H, m) , 6. 51 
(1H, d, J=15. 9Hz) , 6. 62-6. 80 (2H, m), 7 . 38 
-7. 45 (1H, m) , 7. 47-7. 56 (3H, m) , 7. 70 ( 1 H, 
s) , 7. 79 ( 1 H, s) , 7. 88 (1H, s) , 9. 00 ( 1 H, s) 
MS ( F AB + ) : 4 3 8 (M + + 1 ) 



{H^i 9 9 : (i) 1 - ( 2 -7p^7 - 1 H-rr h g vHl/ 

2-^n^eT-U>l. 1 3 g (6. 5 7mmo 1) N r^'fb^ h'J-^AO. 
5 g (7. 6 5mmo 1) *5<fc t>"^-;b h 3=18 b 'J^f;i/3. 2 ml (29. 3 m 
mol) <b-^r#3 6 8 (i) t mm b T ^jfifls 1 . 35g (IR* 9 

1%) £f#feo 

'H-NMR (300MHz, CDCla) (5:7. 40-7. 60 (3H, m) , 
7. 82 (1H, d, J = 8. 1Hz) , 9. 01 (1H, s) 
MS (EI) : 2 2 3 (M + ) 



(ii) (2R, 3S, 5E) -2- (2, 4-^7;i/tP7i-;i/) -3- 
;*^;b-6- (2- (1H-tF7V^-1-^^) 7 -1- (1H 

-1, 2, 4 - h l )T"J—)l- 1 - J )l<) - 5 2 -*—J], 
<b^#J K 7 3 m g ( 0 . 2 5 mm o 1 K ik&V/) 9 9 ( i ) 1 1 1 m g 

(0. 5mmo 1) „ S^7i;^A6mg (0. 0 3mmo 1) N h *) X (2 
-^il/7ir^) *;*:7 >f >1 5mg (0. 05 mmo 1 ) h U 

T^>0. 04ml (0. 5 mmo 1) 1 0 <Z)iI-£-£|ppf§fc: bT 

^ifb^ll 1 6 . 7mg (JR^15%) *mfzo 

'H-NMR (300MHz, CDCh) 6:0. 76 (3H, d, J=6. 6 
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Hz), 2 . 10-2. 34 (2H, m) , 2. 70-2. 82 ( 1 H, m) , 
4. 53 (1H, d, J=14. 1Hz), 4. 87 (1H, s) , 4. 98 

(1H, d, J=14. 1 H z) , 6. 03 (1H, d, J = 1 5 . 9 H z) , 
6. 20-6. 35 ( 1 H, m) , 6. 63-6. 80 ( 2 H, m) , 7. 30 
- 7 . 50 ( 3 H, m) , 7. 55 (1H, t, J = 7. 9Hz) , 7. 69 

( 1 H, d, J = 7 . 9Hz), 7. 77 (1H, s), 7. 83 ( 1 H, s), 
8 . 8 8 ( 1 H, s ) 
MS (F AB + ) : 4 3 8 (M + + 1 ) 

it&M 100: (2R, 3S, 5E) -2 - (2, 4 -iSyjl^n y ^-jv) 

-6- (2-7;i/^P-4-h'J7;vtP^f;i/7x-;i/) - 3 -^^)V- 1 - 

(1H-1, 2, 4 — h ] ) 7 s ) — )]/— 1 — f 71/ ) - 5 > - 2 7b 

<b-^-#3 Is 7 3 mg (0. 25 mmo 1 ) „ 4 -^D^E- 3 - yjl^vOX 
h U yjl^rV n 2 lmg (0. 5 mmo 1 ) N WtW*^ A 6 mg ( 0 . 0 
3 mmo 1 ) s h 'J X (2 -^jl^7i-^) *X7^ > 1 5 nig ( 0 . 05m 
mol) £5«fctf h 5 > 0 . 0 4ml (0. 5mmol) ikS 

mi o<Dm-^hnm^vxmm'(t^6 3. 8mg (nx$5 6%) £t#fc 0 

1 H — NMR (300MHz, CDC 1 3) (5:0. 82 (3H, d, J = 6 . 3 
Hz), 2. 10-2. 34 ( 2 H, m) , 2. 70-2. 82 ( 1 H, m) , 
4. 61 (1H, d, J = 1 4. 1Hz), 4. 89 (1H, s), 5. 01 
(1H, d, J = 1 4 . 1Hz), 6. 33-6. 48 ( 1 H, m) , 6. 65 
(1H, d, J = 1 6 . 2Hz), 6. 62-6. 80 (2H, m), 7. 25 



- 7 . 5 9 ( 4 H, m) , 


7. 81 (1H, s), 7. 


8 7 ( 1 H, 


s) 


MS (F AB + ) : 4 5 6 


(M + + 1 ) 






ih&Va 10 1: ( 2 R , 


3 S, 5E) - 6- (4-7 




71/- 2, 5 




2 - ( 2 , 4-i^7;WD7 


-3 


-^71/- 


1 - ( 1 H — 1 , 2 , 4 - 


h 'J7^/-;v- 1 --r;i/) - 


5 -^Ndr-fe > 


- 2 



7b 
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it&yal, 73mg (0. 2 5mmo 1) s 4-7*D^ - 2, 5 -V7Jl*u 
^>-t? >X)V*>T$. K 1 3 6 mg ( 0 . 5 mmo 1 ) > WW^V^l* 6mg 

(0. 03mmol), MJ^ (2-^fJl/7x^) ^7015mg (0. 
0 5 mmo 1) :feJ;£>*h 'JxW^ >0. 0 7ml (0. 5 mmo 1) 
it&Val O^l^^lBHt^LT^M-fb^tll 9 . 5mg 1 6 %) £f#fco 

1 H — NMR (300MHz, CDCh) 5:0. 81 (3H, d, J = 5. 7 
Hz), 2. 20-2. 38 ( 2 H, m) , 2. 68-2. 80 ( 1 H, m) , 
4. 59 (1H, d, J=13. 8Hz), 4. 90 (1H, s) , 5. 01 

(1H, d, J=13. 8Hz) , 5. 03-5. 18 (2H, brs) , 6. 
40-6. 51 ( 1 H , m) , 6. 56 (1H, d, J=16. 2Hz), 6. 
68-6. 80 (2H,m), 7. 22-7. 33 ( 1 H, m) , 7. 39-7. 
46 ( 1 H, m) , 7. 49-7. 60 ( 1 H, m) , 7. 79 (1H, s), 
7. 8 8 ( 1 H, s) 
MS ( F A B + ) : 4 8 5 (M + + 1 ) 

02: (2R, 3S, 5 E ) - 6 - ( 4 - 7 X J XJ]/ft-)V- 3 - 7 
MP7x-;^) -2- (2, 4-^7^P7i-;i/) -3 1 - 

(1H-1, 2, 4 - Mj TV— jv- 1 ->f;i/) - 5 -^.jf-fe>- 2 ;b 

fb-^ls 73mg(0. 25ramol), 4-7Dt-2-7MD^>^* 
>^;i/*>7 7 ^ F127mg (0. 5 mmo 1 ) „ WW^*J*7 A 6 mg ( 0 . 
0 3 mmo 1) N h D X ( 2 - ^ 31 -)]/) >15mg (0. 05 

mmo 1) .fccfctFb ijiW^ >0. 0 7ml (0. 5 mmo 1) lb 
£4fo 1 0©*i^i:l^«fc:LT^S^«B8 0. lmg OK* 6 9%) £f#fc 0 
1 H — NMR (300MHz, CDC la) 6:0. 81 (3H, d, J = 5. 7 
Hz), 2. 20-2. 38 ( 2 H, m) , 2. 68-2. 80 ( 1 H, m) , 
4. 60 (1H, d, J=13. 8Hz), 4. 90 (1H, s), 5. 01 
(1H, d, J=l 3. 8Hz) , 5. 06-5. 24 (2H, brs) , 6. 
20-6. 31 (2H, m), 6. 68-6. 80 (2H, m) , 6. 98-7. 
06 (2H, m), 7. 39-7. 46 (1H, m), 7. 78-7. 82 (1 
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H , m) , 7 . 79 ( 1 H, s), 7. 88 (1H, s) 
MS (F AB + ) : 4 6 7 (M + + 1 ) 

jt^MA 0 3: (i) 4 - (4-7D : E-2-7MP7x-j[/) ^l/fr U > 
1 -7u^- 3, 4 -*? 7 9 7 0 g (5mmo 1) jS&V^JI' 

*ij>4 2 5mg ( 5 mmo 1) fcffll^ Ib^t) 6 6 ( i) i:|B|$il3 LT^M^ 
^rtll . 05g (M8 1 %) £fffc<> 

1 H — NMR (300MHz, CDCL) 6:3. 08 (4H, t, J = 4. 7 
Hz), 3. 86 (4 H, t, J = 4. 7 H z) , 6. 85-6. 98 ( 1 H, 
m) , 7. 00-7. 09 (2H, m) 
MS (EI) : 2 5 9 (M + ) 

(ii) (2R, 3S, 5E) -2 - (2, 4-y7MP7i-;b) -6- 
(3-7JVtP-4-WJ7 7i^l/) - 3 -/^b- 1 - (1H-1, 2, 

4-h'j 7v-ji/- l --r ;i/) - 5 -^^r-b >- 2 -a-— ;i/ 

fb£-#!J K 73mg (0. 25 mm o 1 ) N 4b-&<&0 103 (i) 1 3 0 m g 
(0. 5 mmo 1) N »7-^>>A6mg (0. 0 3 mmo 1) , h U 7s (2 
-^f^7i-^) ^X^-r >15mg (0 . 0 5 mmo 1) &J;t>*b U^^;P 
T$>0. 07ml (0. 5mmol) fb^#l 1 0 ffl&Vl IT 

ii^6 1. lmg (W5 2%) &»feo 

'H-NMR (300MHz, CDCL) (5:0. 80 (3H, d, J = 5 . 4 
Hz), 2. 20-2. 38 ( 2 H, m) , 2. 68-2. 80 ( 1 H, m) , 
3. 08 (4H, t, J = 4. 8Hz) , 3. 83 (4H, t, J = 4. 8H 
z), 4. 62 (1H, d, J=14. 1 H z ) , 4 . 81 (1H, s), 4. 
99 (1H, d, J = 1 4. 1Hz), 6. 05-6. 18 ( 1 H, m) , 6. 
37 (1H, d, J = 1 5 . 9Hz), 6. 65-6. 81 ( 2 H, m) , 6. 
86-7. 03 ( 3 H, m) , 7. 38-7. 45 ( 1 H, m) , 7. 78 (1 
H, s) , 7 . 8 7 ( 1 H, s) 
MS ( F AB + ) : 4 7 3 (M + + 1 ) 
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ih&ty) 1 04 : (i) 5 - (4-7Dt7iUb) - 2- (4- h Vyjlrtu 
* h^r^^y^JV) - 2H-r Y'yV—iV 

5 - (4-^P ; E7xr:;v) - lH-r h ^ V— ;i/2 2 5 g ( 1 mmo 1 ) , 
6 0%7km<b± h';^A80mg (2 mmo 1) Y i)7)l#n* 

^^y^^D^ FO. 2 8ml (2 mmo 1) <b^tJ4 4 (i) h[s] 

4t£LTStSfl:i^J7 1 mg (M<46%) £f#feo 

'H-NMR (3 0 0MHz, CD C 1 3 ) <5 : 5 . 81 ( 2 H, s ) , 7. 24 
(2H, d, J = 8. 7Hz) , 7. 47 (2H, d, J = 8. 7Hz) , 7. 
61 ( 2 H, d, J = 8. 4Hz) , 8. 01 (2H, d, J = 8. 4Hz) 
MS (E I ) : 3 9 8 (M + ) 

(ii) (2R, 3S, 5E) -2- (2, 4-^7;^P7x-jV) -3- 
p<5 L ;i/-l- (1H-1, 2, 4-hV7*J—)]/- 1-4 )V) - 6- (4- (2 

- (4-h'J7;i/^P/ h=lr^>^i/) - 2H-t h ^ v— 5 - ^ 7 

3i - 5 -^=fr-fe >- 2 -a-— ;P 

K 7 3 m g (0. 25 mm o 1 ) N \Y>^% 104 (i) 180mg 
(0. 4 5 mmo 1) N Sfi;l7^9A6mg (0. 0 3 mmo 1) N h'J7 
(2 - -fcX7 4 >15mg (0. 0 5 mmo 1) ^iVh'Ji 

^;i/T^>0. 0 7ml (0. 5mmol) SfflV\ 1 0 IqtftiC 

LXmmik&W7 lmg (IK* 4 6%) £f#£o 

'H-NMR (300MHz, CDCla) 5:0. 82 (3H, d, J = 5. 7 
Hz), 2. 18-2. 36 ( 2 H, m) , 2. 64-2. 81 (1H, m) , 
4. 62 (1H, d, J = 1 3. 8Hz), 4. 85 ( 1 H, s), 5. 01 
(1H, d, J=13. 8 H z) , 5. 80 (2H, s) , 6. 27-6. 38 
( 1 H, m) , 6. 48 ( 1 H, d, J = 1 5 . 6Hz), 6. 63-6. 80 
(2H, m) , 7. 23 (2H, d, J = 8. 4Hz), 7. 38-7. 48 
(5H, m) , 7. 78 ( 1 H, s) , 7. 87 (1H, s), 8. 07 (2H, 
d, J = 8 . 4 H z) 
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MS ( F AB + ) : 6 1 2 (M + + 1 ) 

ib&VolQB : (i) 5- (4-rp^7ir;i/) -2 - (4-^h^->^> 
- 2H-t v-;i/ 

5 - ( 4-7nt7i-;V) - lH-r h^V— ;U 2 2 5 g ( 1 mmo 1) s 
6 0%7km<k3- h>J>7A8 0mg (2 mmo 1) j3«fcV4-^ h^ri/^>i^;b^ 
DU'O. 28ml (2mmo 1) SfflWb^«J44 (i) fc^UfcLT^ffi-fb 

1 H — NMR (300MHz, CDCh) 6:3. 80 (3H, s) , 5. 73 
(2H, s), 6. 91 (2H, d, J = 8. 7 Hz) , 7. 38 (2H, d, 
J = 8. 7Hz) , 7. 60 ( 2 H, d , J = 8 . 7Hz) , 8. 00 (2H, 
d, J = 8 . 7 H z) 
MS (TSP) : 345 (M + + 1 ) 



(ii) (2R, 3S, 5E) - 2- (2, 4--^7J^P7x^) - 6- 
(4- (2- ( 4 h^r->^>^;i/) -2H-rh7^-;i/-5->f;i/) 7x 

- 1 - (1H-1, 2, 4-h'J7v-;i/-l--f;i/) -5 

it&ty) Is 73mg (0. 25 mm o 1 ) s {b-^r^ 105 (i) 173mg 
(0. 5 mmo 1) N ttW^iftJ* 6mg (0. 0 3 mmo 1) N h (2 
-tf-fr? *X7J > 1 5mg (0. 0 5 mmo 1) j3<fctf h V 

T^>0. 07ml (0. 5mmol) £fflV\ <b^^5 1 0 COm^tmW^ UT 
m.m^mi2. 3mg (l»5 2%) 

1 H — NMR (300MHz, CDC 1 3 ) : 0 . 82 (3H, d, J = 6. 3 
Hz), 2. 18-2. 36 ( 2 H, m) , 2. 64-2. 81 ( 1 H, m) , 
3. 78 (3H, s ) , 4. 63 (1H, d, J=13. 8Hz) , 4. 82 
(1H, s), 5. 01 (1H, d, J=13. 8Hz), 5. 73 (2H, 
s), 6. 22-6. 40 (lH,m), 6. 48 (1H, d, J = 1 5 . 9H 
z), 6. 63-6. 80 ( 2 H, m) , 6. 90 (2H, d, J = 8 . 7H 
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z ) , 7 . 30-7. 49 ( 1 H, m) , 7. 39 ( 2 H, d, J = 8 . 7H 
z ) , 7. 43 (2H, d, J = 8. 7Hz), 7. 78 (1H, s), 8. 0 

5 (1H, s) , 8. 06 (2H, d, J = 8 . 7Hz) 
MS (F AB + ) : 5 5 8 (M + + 1 ) 

jfr&Ml 0 6: (i) 5- { 4 - fu - 2- (2, 2, 2 - h U 

7;i/tPxfjl/) -2H-rh7V-;i/ 

5 - (4-^of7 ai— - lH-r h 7Vf- 71/2 2 5 g ( 1 mmo 1 ) % 

6 0%7jc*fb^-h U">A8 Omg (2 mmo 1) *5 «fc t>*H >>fb 2 , 2, 2 - hU 
7MDxfjH-^F0. 4 9ml (5mmol) Sffl^M4 4 (i) i: 
|H]«ii' LTilft^ft 1 8 2 mg (iR^s 5 9 %) £f#£ 0 

1 H — NMR (300MHz, CDCh) (5:5. 27 (2H, q, J = 7 . 8 
Hz), 7. 65 (2H, d, J = 8. 1Hz), 8. 05 (2H, d, J = 8. 
1 H z) 

MS (TSP) : 3 0 6 (M + + 1 ) 



(i i) 


( 2 R, 3 S, 5 E) 


-2 - 


(2, 4-J?7MP7 




- 


3 - 




1 - ( 1 H- 1 , 2 , 4 


- h U 


7^;- l --f - 


6 


- (4- 


(2 


- (2, 


2 , 2 - b U 7;i/^D^ 




-2H-t h7^-;i/- 


5 




7 i 



-;b) - 5 -^^r-te >- 2 ;i/ 



-fb^rtl 1, 73mg (0. 2 5 mm o 1 ) , It^tyj) 10 6 ( i ) 150mg 
(0. 5 mmo 1) „ KW^WJ* 6mg (0. 0 3mmol), hU^(2 
-p<^-;i/7x -;i/) *X7^ >15mg (0. 0 5 mmo 1) ifccfctfh U^;!/ 
T^>0. 07ml (0. 5 mmo 1) Ib^rt) 1 0 ©i§^h PJfifl LT 

SMfb^t/7 9. lmg (HX¥6 1%) £f#fc<> 

1 H — NMR (300MHz, CDCh) 6:0. 82 (3H, d, J = 5 . 7 
Hz), 2. 18-2. 36 (2H, m), 2. 64-2. 81 (1H, m), 
4. 63 (1H, d, J=13. 8Hz), 4. 84 (1H, s), 5. 00 
(1H, d, J=13. 8Hz), 5. 63 (2H, q, J = 7 . 8Hz), 6. 
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28-6. 42 ( 1 H, m) , 6. 50 (1H, d, J = 1 5 . 9Hz) , 6. 
63-6. 80 ( 2 H, m) , 7 . 38-7. 50 ( 1 H, m) , 7. 48 (2 
H, d, J = 8. 4Hz), 7. 78 (1H, s), 7. 87 (1H, s) , 8. 
10 (2H, d, J = 8. 4Hz) 
MS ( F AB + ) : 5 2 0 (M + + 1 ) 

jtitMl 0 7: (i) 5- (4-7Pt7xrjb) - 2- (2, 2, 3, 3- 
fh77MP7'P^) - 2 H-t h ^ v — ;i/ 

5 - (4-7d^7 hi -1H-t h ^ V— 71/ 2 2 5 g (1 mmo 1) N 
6 0%7kmihj- b 'J^A8 Omg (2mmo 1) * «fc V 3 £ ft; 2 , 2, 3, 3- 
rh77Mn7*Dh>3-yK0. 6 1ml (5mmo 1) $ffi^{bAi4 4 

( i ) fcl^Bftfc: UTaMfb^ 19 1mg (IR* 5 7%) fc 0 
1 H — NMR (300MHz, CDCL) (5:5. 23 (2H, t, J=12. 
9Hz), 6. 02 (1H, tt, J = 3. 0 and 53. 1Hz), 7. 
65 (1H, d, J = 8. 7Hz) , 8. 05 (1H, d, J = 8. 7Hz) 
MS(TSP) : 3 3 8 (M + + 1 ) 

(ii) (2R, 3S, 5E) -2- (2, 4 - V 7JM. p Z £ Eik) - 3 - 
j*^7l/-6- (4 - (2 - (2, 2, 3, 3-rh7 7JVtP7'PbVl/) - 2H 
-5r h ^V-;i/- 5 zJjl} y^=-)\s) -1- (1H-1, 2, 4 -hi? 7^ — 
71/- 1 ->f;i/) - 5 -^v^r-tz >- 2 
it&Vo U 7 3 m g ( 0 . 2 5 mm o 1 ) „ fc&Vo 10 7 ( i ) 1 6 9 m g 
(0. 5 mmo 1) , W7^-)A6mg (0. 0 3 mmo 1) N h (2 

3L-JI) -ftxyj > 1 5mg (0. 0 5 mmo 1) *5<fctf h U^^7b 
T^>0. 07ml (0. 5mmol) fb^^J 1 0 ©*l£rh|B]1§lC tt 

^Ifi-fb^ 7 5 . 7mg (iR^5 5%) 

1 H — NMR (300MHz, CDCh) 6:0. 82 (3H, d, J = 5. 7 
Hz), 2. 18-2. 36 ( 2 H, m) , 2. 64-2. 81 ( 1 H, m) , 
4. 63 (1H, d, J=13. 8Hz), 4. 84 (1H, s) , 5. 00 
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(1H, d, J=13. 8Hz) , 5. 23 ( 2 H, t , J = 1 2 . 9Hz) , 
6. 03 (1H, tt, J = 3. 0 and 53. 1Hz), 6. 30-6. 
42 ( 1 H, m) , 6. 4 4 (1H, d, J = 15. 9Hz) , 6. 63-6. 
80 ( 2 H, m) , 7 . 38-7. 50 ( 1 H, m) , 7. 48 ( 2 H, d, J 
= 8. 4 Hz) , 7. 78 (1H, s), 7. 87 (1H, s), 8. 10 (2 
H, d, J = 8. 4Hz) 
MS ( F A B + ) : 5 5 2 (M + + 1 ) 

jt&M 10 8: ( i) 1 - (4-7n ; E7xrjl/) - 5 (1H, 4H) h 

2 v" p > 

4-yot7i-M Vi/T%— Y 3 . 9 6 g (2 Ommo 1) teXXfri? K 
h U^^-;i/->^> 5 . 3ml (4 0 mmo 1 ) ©?g-£^i£: 1 1 0°CT2 4 B^^fi 

%) ^m^mMtLxmtzo 

1 H — NMR (400MHz, DMSO-d 6 ) 6 : 7. 77 ( 2 H, d, J = 8. 
8Hz) , 7. 84 (2H, d, J = 8. 8Hz) 
MS ( F AB + ) : 2 4 1 (M + + 1 ) 

(ii) 1- (4-7'P^7^-;V) -4-^^;i/-5 (1H, 4H) h 

1k^V>Jl 08 (i) 2 0 0mg (0. 8 3 mmo 1) ©N, N-S^^l^ 
;i/A7^ K (4ml) mmz}%M±> ] )^^6 8 8mg (4. 9 8 mmo 1) 
t>'3-K^^>0. 2 6ml (4. 1 8 mm o 1 ) ^jDXs ^ST* 3 B#Hgm# b 

bf#^n&^S£^^>T$tfN^ ^<b-^#3l 9 7mg (lR 

$9 3%) ^m^^t^xmrzo 

'H-NMR (4 0 0MHz, CDCb) 5 : 3. 71 (3H, s), 7. 63 
(2H, d, J = 8. 8Hz) , 7. 88 (2H, d, J = 8. 8Hz) 



WO 03/042188 PCT/JP02/11960 

132 

MS (FAB + ) : 2 5 5 (M + + 1) 

(iii) (2R, 3S, 5E) -2- (2, 4-y7;^P7x-;v) -3 

6 - (4- (4-^;i/-5 (1H, 4H) -^h^va>-l-^ 
)]/) 7 x-;i/) -1- (1H-1, 2, 4-h'J 7V-il/- 1 ->f - 5 -^x 

ttxtim K 73mg (0. 2 5 mm o 1 ) , tt&m 108 (ii) 127m 
g ( 0 . 5 mm o 1 ) x WfW* 7i?i)A6mg (0. 03mmol) , hUT, 
( 2 -^jy7i-jl/) fcX 7-f>15mg (0. 05 mmo 1 ) ££15 h'Jx 
^;i/T^>0. 0 7 ml (0. 5mmol) fb^tf 2 ©*§£"h Hfifcfc: U 

TiM52mg (1K*45%) 

1 H — NMR (400MHz, CDCh) d : 0. 82 (3H, d, J = 6 . 1 
Hz), 2. 18-2. 33 ( 2 H, m) , 2. 72-2. 77 ( 1 H, m) , 
3. 70 (3H, s), 4. 63 (1H, d, J = 13. 9Hz), 4. 85 
(1H, s), 5. 00 (1H, d, J = 1 3 . 9Hz), 6. 24-6. 32 
( 1 H , m) , 6. 46 (1H, d, J = 1 5 . 8Hz), 6. 68-6. 78 
(2H, m) , 7. 39-7. 48 (1H, m) , 7. 46 (2H, d, J = 8 . 
6Hz), 7. 78 (1H, s), 7. 87 (2H, d, J = 8. 6Hz), 7. 
8 8 ( 1 H, s) 

MS (FAB 4 ) : 4 6 8 (M + + 1 ) 

[a] d -59.8° (c=1.04,23°C, * $ J — )V) 

lbj^l_0_9 : (i) 1- ( 4-ypt7irjl) -4-^JV-5 (1H, 
4H) -r h7VD> 

Ib^tJ 109 (i) 120mg (0. 5 mm o 1 K #tig£ U £ A 4 1 5 m 
g (3 mmo 1) ££^3— K^i^>0. 2 6ml (2. 5 mmo 1) fcffllv 
<b^#Jl 0 8 (i i) i:EI«fc:OT^ffi*b^J&l 2 5mg (W9 3%) £&<jfe 

1 H — NMR (400MHz, CD C 1 3 ) 5:1. 51 (3H, t, J = 7 . 3 
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3 H 7 } 7 6 3 f ? H 




J = 8 










MS (F AB + ) -2 6 9 (M + + 1} 








(ii) (2R, 3 S , 5 E ) — 2 — 


(2, 4-i^7;WD7x- 




- 6 - 


(4- (4-^^-;i/-5 (1H, 4H) 


— y h7V*n>- 1 -4 




-»> 


- 3 -*=f-)\s- 1 - (1H-1, 2, 4 


- h U 7V-JV- 1 ->f ;i/) 


- 5 





-b >- 2 ;i/ 

lb-£rtJ Is 113. 5mg (0. 39 mm ol), -fb^rtl 1 0 9 ( i ) 12 
5mg (0. 4 6mmo 1) > Si/^^i>A9mg (0. 0 4mmo 1) s h 
|JX (2 3i ^^7^ >24mg (0. 0 8mmo 1) b 

Uo:^;i/T^ > 0 . 1 lml (0. 7 9 mm o 1 ) £fliv\ ih&fo 2 |p] 
i(atiSft^t)9 9mg (W5 3°/o) £f#fco 

1 H — NMR (400MHz, CDCh) 5 : 0. 82 (3H, d, J = 5 . 9 
Hz), 1. 50 (3H, t, J = 7. 3Hz), 2. 18-2. 33 (2H, 
m), 2. 72-2. 77 ( 1 H, m) , 4. 09 (2H, q, J = 7 . 3H 
z), 4. 63 (1H, d, J=13. 9Hz), 4. 83 (1H, s), 5. 
01 (1H, d, J=13. 9Hz), 6. 24-6. 34 ( 1 H , m) , 6. 
47 (1H, d, J=15. 9Hz), 6. 67-6. 77 (2H,m), 7. 
39-7. 48 (1H, m), 7. 46 (2H, d, J = 8. 8Hz), 7. 7 
8 (1H, s), 7. 87 (1H, s), 7. 89 (2H, d, J = 8. 8H 
z) 

MS ( F A B + ) : 4 8 2 (M + + 1 ) 
[a] D -62.6° ( c = 0 . 8 2 , 2 5°C, * $ 

it^l 10: (i) 1- (4 -7u^7 -4-7Db>-5 ( 1 H, 

4H) -fF7VP> 

-fb^-tJ 108 (i) 120mg (0. 5mmo 1), 'J9A4 1 5 m 

g ( 3 mmo 1) 1 -3— K7*D^> 0 . 24ml (2. 5 mm o 1 ) % 
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ffiw fc&toi 0 8 ( i i) trnmi^ Lxmm^m i 3 7m g (ik*9 i%) 

1 H — NMR (400MHz, CDCL) <5: 1. 03 ( 3 H, t, J = 7 . 4 
Hz), 1. 85-1. 97 ( 2 H, m) , 3. 99 (3H, t, J = 7. 2H 
z), 7. 62 (2H, d, J = 9 . 0Hz) , 7. 89 (2H, d, J = 9 . 
0 H z) 

MS (EI) : 2 8 2 (M + ) 

(ii) (2R, 3S, 5E) -2- (2, 4-^7^tP7x-JV) -3- 
^^;i/-6- (4- (4-7°PbVl/-5 (1H, 4H) -rF7VP>-l-^ 

7x_;i/) -1- (1H-1, 2, 4-h'J7V-;i/-l->f;i/) - 5 

ib&VQ Is 118mg (0. 4 0 mm o 1 K 110 ( i ) 13 7m 

g (0. 4 8mmo 1) N WtW^WA 9 mg (0. 0 4mmo 1) N h U X 
(2-^f;V7i^) ^^^^ >25mg (0. 0 8mmo 1) £ «fc 15 MJ jl 
^l/7^>0. 12ml (0. 8 6 mmo 1 ) £flHv it^2 (Dm&tmmz 
LXmmit&Vol 0 lmg (JR*5 1%) £*3fc 0 

1 H — NMR (400MHz, CDCL) d : 0. 82 (3H, d, J = 5 . 8 
Hz), 1. 02 (3H, t, J = 7. 4Hz), 1. 88-1. 98 (2H, 
m) , 2. 18-2. 33 ( 2 H, m) , 2. 72-2. 77 ( 1 H, m) , 3. 
99 (2H, t, J = 7. 2Hz) , 4. 63 (1H, d, J=13. 9Hz) , 
4. 84 (1H, s) , 5. 01 (1H, d, J=13. 9Hz) , 6. 24- 
6. 34 ( 1 H, m) , 6. 47 (1H, d, J = 1 5 . 8 H z ) , 6. 67- 
6. 78 (2H, m) , 7. 39-7. 48 (1H, m) , 7. 46 (2H, d, 
J = 8 . 7Hz), 7. 78 ( 1 H, s) , 7. 87 (1H, s), 7. 90 

(2H, d, J = 8. 7Hz) 
MS (FAB + ) : 4 9 6 (M + + 1 ) 

[a] d -61.0° ( c = 0 . 7 0 , 2 6°C, * $ J— JV) 
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j^tMl 11: (i) 1- (4 -7d^E7 sl—JV) -4 - -i V7Ph'Jb- 5 
( 1 H, 4H) -rh7VP> 

{bSVol 0 8 (i) 120mg (0. 5mmol), »'^A4 15m 
g ( 3 mmo 1) $5&tf2-3 — K7D^>0. 25ml (2. 5 mmo 1) £ 
fflV\ fls^l 0 8 (i i) hlBj^^LT^S-fb^l 04mg (45£^7 4%) 

1 H — NM R (400MHz, CD C 1 3 ) 6 : 1. 55 ( 6 H, d, J = 6 . 8 
Hz), 4. 52-4. 63 ( 1 H, m) , 7 . 62 (2H, d, J = 9 . OH 
z) , 7. 89 (2H, d, J = 9 . 0Hz) 
MS ( F AB + ) : 2 8 3 (M + + 1 ) 



(ii) (2R, 3S, 5E) - 2- (2, 4 - ^7;i/^P7x-;v) - 6- 
(4- (4->f VT'PbVV- 5 (1H, 4H) -^h^V'P>-l--f;i/) 7x 

- 3 l - (1H-1, 2, 4 - h y 7V-;v- l — -f ;i/) -5 

Is 90mg (0. 3 1 mm o 1 K |b^1^ 111 (i) 104mg 
(0. 37mmol), tt^7^^A7mg (0. 0 3 mmo IK h'J7 
( 2 -jt.^;i7^-;i) -i >19mg ( 0 . 0 6 mmo 1 ) £cfcT>*h 

3-JlT*>0. 0 9ml (0. 6 5 mmo 1) ik&W) 2 (Dm&tmm^ 

U T ^iifb^rt/ 4 0 m g (1*2 6%) £t#feo 

1 H — NMR (400MHz, CDCL) 5 : 0. 82 (3H, d, J = 5. 9 
Hz), 1. 55 (6H, d, J = 6. 5Hz), 2. 18-2. 33 (2H, 
m), 2. 72-2. 77 ( 1 H, m) , 4. 52-4. 63 ( 1 H, m) , 4. 
63 (1H, d, J = 1 3. 9Hz), 4. 84 (1H, s), 5. 00 (1H, 
d, J = 13. 9Hz), 6. 24-6. 33 ( 1 H, m), 6. 47 (1H, 
d, J=15. 8Hz), 6. 67-6. 78 (2H,m), 7. 39-7. 4 
8 (1H, m), 7. 46 (2H, d, J = 8. 8Hz), 7. 78 (1H, 
s), 7. 88 (1H, s), 7. 89 (2H, d, J = 8 . 8Hz) 
MS (FAB + ) : 4 9 6 (M + + 1 ) 
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[a] d -59. 4° (c = 0. 40, 2 6°C, J— JV) 

jhitMl 12: (i) 1 - (4-7'P^7 *.=.)l) - 4 -y'^-JV- 5 ( 1 H, 
4H) -^h^^D> 

ih&mi 08 (i) 120mg (0. 5mmo 1) „ ^*'J -)A415m 
g ( 3 mmo 1) *5«fctri -3— K y# > 0 . 29ml (2. 5 mmo 1) 

w fls^«m 0 8 ( i i) hmm^hxmmit^ 1 4 omg cm 9 4%) & 

1 H-NMR (400MHz, CDC 1 3 ) 6:0. 99 (3H, t, J = 7. 3 
Hz), 1. 37-1. 47 (2H,m), 1. 83-1. 91 ( 2 H, m) , 
4. 03 (2H, t, J = 7. 2Hz) , 7. 62 (2H, d, J = 8. 7H 
z) , 7 . 8 9 ( 2 H, d, J = 8 . 7 H z) 
MS (EI) : 2 9 6 (M + ) 



(ii) (2R, 3S, 5E) -6- (4- (4-^;i/-5 (1H, 4H) 



-rh7V'n>-l-^l/) ^3i-;i/) 


-2- (2, 


4- 




-») 


- 3 - - 1 - (1H-1, 2, 4 


- h y 7V- 




l ;u) - 5 





•b > - 2 ;b 

<b^r#J 1, 1 1 5 m g ( 0 . 39mmol)s <b^#J 112 (i) 140m 
g (0. 4 7 mmo 1) N W7^i)A9mg (0. 0 4 mmo IK h 'J X 
(2-^^7ir;i/) *X7024mg (0. 0 8mmol) &J;t>*bU^ 
^;i/T^>0. 11 ml (0. 7 9 mmo 1 ) <b-£$J 2 od^&£: IrI^C 

UTgS{b^l56 2 mg (42^3 1%) £fffc 0 

1 H-NMR (400MHz, CDCh) 5:0. 82 (3H, d, J = 5 . 9 
Hz), 0. 99 (3H, t, J = 7, 4Hz), 1. 38-1. 48 (2H, 
m), 1. 83-1. 92 ( 2 H, m) , 2. 18-2. 33 (2H,m), 2. 
72-2. 77 (1H, m), 4. 03 (2H, t, J = 7. 2Hz), 4. 6 
3 (1H, d, J = 1 3. 9Hz), 4. 84 (1H, s), 5. 01 (1H, 
d, J=13. 9Hz) , 6. 24-6. 33 (1H, m) , 6. 47 (1H, 
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d, J = 1 5 . 8Hz), 6. 67-6. 78 ( 2 H, m) , 7. 39-7. 4 
8 ( 1 H, m) , 7. 46 (2H, d, J = 8. 8Hz), 7. 78 (1H, 
s) , 7. 88 (1H, s) , 7. 90 (2 H, d, J = 8. 8Hz) 
MS ( F A B + ) : 5 1 0 (M + + 1 ) 
[ a ] d -51. 2° ( c = 1 . 42, 2 6 °C, J -;i/) 

jbj^j 113: ( i ) 1 - ( 4-7P^7xrjl/) -4 - s -y^-jv- 5 ( 1 
H, 4 H) hj7j/P> 

tt&m 108 (i) 150 mg (0. 6 2 mmo 1) , WtMii U £A 5 1 6 
mg (3. 7 3mmo 1) 4od;t>*2 -3— h^^>0. 3 6ml (3. 13mm 

o i ) ft&m 108 ( i i ) hmmxL i,Tmmk&<M 1 4 o mg mm 
7 6%) zm&mjfctLxmtzo 

'H-NMR (400MHz, CDCL) 6:0. 95 (3H, t, J = 7. 4 
Hz), 1. 53 (3H, d, J = 6 . 8Hz), 1. 80-2. 06 (2H, 
m), 4. 29-4. 38 ( 1 H, m) , 7. 62 (2H, d, J = 9. OH 
z ) , 7 . 9 0 ( 2 H, d, J = 9 . 0Hz) 
MS (F AB + ) : 2 9 7 (M + + 1 ) 



(i i) 


( 2 R, 3 S , 5 E) 


- 6 - (4 - 


(4 - s - 


5 ( 1 H, 4 


H) 


h => y*p >- 1 --OlO 


7x-;b) - 


2- (2, 


4 -V'-y^u 7 1- 


JV) -3 


l - ( l h- 


1, 2, 4- 




1 — 7b) - 5 - 




- 2 -7|--;i/ 









fb^T#5 1 > 132mg(0. 4 5 mm o 1 ) , {b-^#3 113 ( i ) 14 0m 
g ( 0. 4 7mmo 1) s ffiM^^iSOA 1 Omg (0. 0 4mmo 1) N hi) 
X ( 2 -^f;V7 x— 4^7 -i >28mg (0. 09 mm o 1 ) i3«fcU< HJ 
x^7^>0. 13ml (0. 9 3mmol) £fflV\ ik£>Vd 2 (DWi&hmWi 
tbT*M'fb^rt)4 lmg (JRajsi 8%) £?#fco 



'H-NMR (400MHz, CDCb) (5:0. 82 (3H, d, J = 6. 3 
Hz), 0. 95 (3H, t, J = 7 . 4Hz), 1. 52 (3H, d, J = 6. 
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8 H z ) , 1. 80-2. 05 ( 2 H , m) , 2. 18-2. 33 (2H, m) , 
2 . 72-2. 7 7 ( 1 H, m) , 4. 29-4. 38 (lH,m), 4. 63 

(1H, d, J=14. 0Hz), 4. 84 (1H, s) , 5. 00 (1H, d, 
j = i 4 . 0 H z ) , 6. 24-6. 33 ( 1 H, m) , 6. 47 (1H, d, 
J = 1 5 . 8Hz), 6. 67-6. 78 ( 2 H, m) , 7. 39-7. 48 

(1H, m) , 7. 46 (2H, d, J = 8. 5Hz) , 7. 78 (1H, s) , 
7. 88 (1H, s), 7. 91 (2H, d, J = 8. 5Hz) 
MS (F AB + ) : 5 1 0 (M + + 1 ) 

[a] d -56.0° (c = 0. 4 9, 2 6°C, ^ $ J— J]/) 

jfr£&X±Aj (i) 1- (4-^Dt7irji/) -4-'>^p^I/-5 
( 1 H, 4 H) -rh7 N ;p> 
6 0 %7kmik± h'J>>A30mg (0. 75 mmo 1) ©N, N-S?*^;i/* 
;u A T X Y (1ml) mmiZih&W 108 (i) 120mg (0. 5 mm o 
1) ©N, N-i;/fMM?5 H (1ml) mWi^M^ iSt 3 0 
ftbfco CO^rlCSatTi/^D^V^b/DU'O. 24ml (2. 24m 
mo 1) SiDis 6 0°CT'l 2B#|gU£#bfco f^i^^T^l^ /KiftU 38 

bs SS^10 6mg (JR^6 9%) b o 

1 H — NMR (400MHz, CDCL) 6 : 1. 68-2. 21 (8H, m) , 

4. 66-4. 73 (1H, m) , 7. 62 (2H, d, J = 9 . 0Hz) , 7. 

8 8 (2H, d, J=9. 0Hz) 

MS (F AB + ) : 3 0 9 (M + + 1 ) 

(ii) (2R, 3S, 5E) -6- (4- (4-->^P^>f;i/-5 (1H, 
4H) -v- V'P>- 1 -<1JV) y^=.jl) -2- (2, 4-^7^tP7i 

-3-p<^;i/-l- (1H-1, 2, 4-h'J7^;-;i/-l-f;i/) -5 
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<h£»y>) 1 > 89mg (0. 30mmol) „ ik^W) 114 ( i ) 9 8 m g 
(0. 3 2mmo 1) , Il/l7y^7mg (0. 0 3mmo 1) , h'J^ 
( 2 -ftX? ■< >19mg ( 0 . 0 6mmo 1 ) h'Jx 

^•;i/T^>0. 0 9ml (0. 6 5mmo 1) {b^2ffiS^t[5)ii: 

tttl^tl7 lmg (W4 5%) £f#£o 

'H-NMR (400MHz, CDCL) 6:0. 82 (3H, d, J=6. 1 
Hz), 1. 67-2. 31 (10H,m), 2. 72-2. 77 (lH,m), 
4. 63 (1H, d, J=13. 9Hz), 4. 66-4. 73 (1H, m), 
4. 83 (1H, s), 5. 01 (1H, d, J = 1 3. 9Hz) , 6. 24- 
6. 33 (lH,m), 6. 47 (1H, d, J = 1 5 . 8Hz) , 6. 67- 
6. 78 (2H,m), 7. 39-7. 48 ( 1 H, m) , 7. 46 (2H, d, 
J = 8 . 7Hz), 7. 78 (1H, s), 7. 87 (1H, s) , 7. 89 

(2H, d, J = 8. 7Hz) 
MS (F AB + ) : 5 2 2 (M"+ 1 ) 

[a] D -54.9° (c = 0.48,26°C, J 

-fb-^t) 115: ( i ) 1 - ( 4-yp ; &7x-jl/) - 4 - ( 4 - h 'j y)V^u 
* h Jl) - 5 (1H, 4H) -^h^V'P> 

108 (i) 4 0 0mg (1. 66mmol)s 60 %7miti- h U 
>>A100mg (2. 5mmo 1) &cfct>*4- h 'J7MP^ 
DU'O. 4ml (2. 5mmol) -fb^r^J 1 1 4 (i) fclsHiti: LT 

SH<b^rt)5 7 Omg (iW8 3%) £t#fco 

'H-NMR (400MHz, CDCL) 5:5. 18 (2H, s), 7. 24 
(2H, d, J = 8. 8Hz) , 7. 50 (2H, d, J = 8. 8Hz) , 7. 
62 (2H, d, J = 8. 8Hz) , 7. 87 (2H, d, J = 8. 8Hz) 
MS (E I ) : 4 1 4 (M + ) 



(ii) (2R, 3S, 5E) -2- (2, 4-^7MP7i-jV) -3- 

p<^-;i/-i- (ih-1, 2, 4- h utv'— l --r;b) -6 - (4- (4 



WO 03/042188 PCT/JP02/11960 

140 

- (4 - b U y^^u* - 5 ( 1 H, 4 H) -r^VP>- 

fb^rt] K 73mg (0. 2 5 mm o 1 K -fb^rtl 115 ( i ) 2 0 7mg 
(0. 5mmo 1) > W7^^A6mg (0. 0 3mmo 1) s h 'J X ( 2 
-p<^-;i/7 3i^;i/) $X7^ >15mg (0. 0 5mmo 1) *5^t>*h U 
7^>0. 07ml (0. 5mmol) 2 (DM^t MU^ LXM 

ffi'fb-^tJ 9 0 m g (i&m57%) zmtzo 

1 H — NMR (400MHz, CDCL) 5:0. 82 (3H, d, J=6. 1 
Hz), 2. 19-2.. 32 ( 2 H, m) , 2. 72-2. 81 ( 1 H, m) , 
4. 63 (1H, d, J=l 3. 9Hz), 4. 85 (1H, s), 5. 02 
(1H, d 3 J=13. 9Hz), 5. 19 (2H, s), 6. 25-6. 34 
(lH,m), 6. 47 (1H, d, J = 15. 8Hz), 6. 69-6. 79 
(2H,m), 7. 25 (2H, d, J = 8 . 2Hz), 7. 41-7. 56 
(5H, m), 7. 79 (1H, s), 7. 89 (2H, d, J = 8. 8Hz), 
7. 8 9 ( 1 H, s) 
MS ( F A B + ) : 6 2 8 (M + + 1 ) 
[a] D -34. 6° (c=l. 16, 23°C, * J — 
I R (KB r , cm- 1 ) : 1 7 3 0 



M116 : (i) 1 - ( 4 -/P^7 ji-;1/) - 4 - ( 4 - h U ^;i/7|-p 

^^-;t/^>^;i/) -5 (1H, 4H) -f f7VP> 

'fb'&tl 108 (i) 12 0mg (0. 5 mmo 1 ) , 6 0 %?Kmt± V U t> 
A4 Omg (1 mmo 1) 3o£TI4 - b V 7Mp^^>^7d 1 7 
9mg (0. 75mmol) £J3l^ fb^tJ 1 1 4 ( i) h mUiz LT^M^b^ 
IHlmg (JR^5 1 %) £^£o 

1 H — NMR (400MHz, DMS 0-d 6 ) 6:5. 36 (2H, s) , 7. 
64 (2H, d, J = 7 . 8Hz), 7. 74-7. 82 (4 H, m) , 7. 8 
6 (2H, d, J = 8. 8Hz) 
MS (FAB + ) : 3 9 9 (M + + 1 ) 



WO 03/042188 



PCT/JP02/11960 



141 

(ii) (2R, 3S, 5E) -2- (2, 4-y7;^P7i-jb) -3- 

(1H-1, 2, 4-m7V'-Jl/-l-iJl/) - 6- (4- (4 
- (4-F'j7MQ^^K>y^) - 5 (1H, 4H) -fh7VP>-l 

--jjv) ynL-jv) - 5 -^\=fr-fe>- 2 ;i/ 

fls£4fc 1 > 73mg (0. 2 5 mm o 1 ) N ^b^r^J 116 (i) 120mg 
(0. 3mmo 1) N »7^i)A6mg (0. 0 3mmo 1) N h'J7> (2 
-*^)17 n—)]/) > 1 5mg (0 . 0 5mmo 1) &cfc£>*h 'Jxfjl/ 

T5.y0. 0 7ml (0. 5 mmo 1 ) itS® 2 ©Jg-& £ MB tbT^ 

1 H — NMR (4 0 0MHz, CDCL) <5 : 0 . 82 ( 3 H, d, J = 6. 1 
Hz), 2. 18-2. 32 (2H,m), 2. 71-2. 78 ( 1 H, m) , 
4. 62 (1H, d, J=13. 9Hz), 4. 84 (1H, s), 5. 00 
(1H, d, J = 1 3 . 9Hz), 5. 24 (2H, s), 6. 24-6. 33 
( 1 H, m) , 6. 46 (1H, d, J=l 5. 8Hz), 6. 67-6. 78 
(2H, m) , 7. 39-7. 47 (1H, m) , 7. 46 (2H, d, J = 8. 
8Hz), 7. 57 (2H, d, J = 8 . 3Hz) , 7. 66 (2H, d, J = 
8. 3Hz), 7. 78 (1H, s), 7. 87 (2H, d, J = 8. 8Hz) , 
7 . 8 7 ( 1 H, s ) 
MS ( F A B + ) : 6 1 2 (M + + 1 ) 

[a] D -44.4° (c = 0. 7 8, 2 2°C, ^^7— JV) 
{tjtMl 17: ( i) 1 - (3-7-P : £7x^) - 5 ( 1 H, 4H) h 

7VP> 

3 -7*D : E7i-H Vi/T^— h 9 9 Omg ( 5 mmo 1 ) &&XI7*J K h 
lM?-;]^>^> 1. 3 3ml (1 Ommo 1) it&Vol 0 8 (i) £|5] 

ii:bt^ift^8 0 0mg ( W 6 7 %) SiM*iHt#fco 
1 H — NMR (400MHz, DMSO-d 6 ) 5:7. 53 (1H, t, J=8. 
1Hz), 7. 62-7. 65 ( 1 H, m) , 7. 86-7. 90 ( 1 H, m) , 
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8. 10 (1H, t , J = 2 . 1Hz) 
MS ( F A B + ) : 2 4 1 (M + + 1 ) 



(ii) 1- (3-7Pt7 - 4 - (4-h'J 7;i/^-p^< Hp^oj/ 

-5 (1H, 4H) -r h7VP> 
fls^«3 117 (i) 120mg (0. 5 mm o 1 ) , 60 %7jcH{b± MJ £ 
A 3 Orag (0. 7 5mmo 1) i5<fctf4- h U 7Mp^ h^^^>^l//D 
U*0. 16ml ( lmmo 1) ik&mi 1 4 (i) hlSJ^fcbT^ 

ft^il7 8mg (JM8 6%) £*#fc 0 

'H-NMR (4 0 0MHz, CDCh) d : 5. 18 (2 H, s), 7. 24 
( 2 H, d, J = 8. 8Hz) , 7. 36 ( 1 H, t , J = 8. 1Hz) , 7. 
48-7. 52 (3H, m) , 7. 93 (1H, ddd, J = 1 . 0, 2. 0 
and 8. 1Hz) , 8. 17 (1H, d, J = 2. 0Hz) 
MS ( F AB + ) : 4 1 5 (M + + 1 ) 



(iii) (2R, 3S, 5E) -2- (2, 4 -^7;i/tP7x-jV) -3 
-^;i/-l- (1H-1, 2, 4 - hVT'J—Jl- Jl) -6 - (3- 

(4 - (4-h'J 7)V-*U* Y*i^<>y)V) - 5 ( 1 H, 4 H) -t^VP 

>-l--f;i/) 7x-;i/) - 5 -^>=fr-fe >- 2 -a-— ;i/ 

fbi^Jls 73mg (0. 2 5 mmo 1) s fbl^J 1 17 (i i) 12 4m 
g (0. 3 mmo 1) N Si/^^^ABmg (0. 0 3 mmo 1) N h'JTx 
( 2 -^il/7i-JP) *X 70l5mg (0. 05 mmo 1 ) £ h'Jx 
^;i/T^>0. 0 7ml (0. 5mmol) Yb£-^ 2 ©±§-£-^|5]1it3 b 

T^M4b-&t)9 2mg (W5 9%) Zmtzo 

'H-NMR (400MHz, CD C 1 3 ) 6:0. 80 (3H, d, J = 5. 8 
Hz), 2. 17-2. 32 ( 2 H, m) , 2. 72-2. 78 ( 1 H, m) , 
4. 62 (1H, d, J=13. 9Hz), 4. 83 (1H, s), 4. 99 
(1H, d, J=13. 9Hz), 5. 19 (2H, s), 6. 28-6. 36 
( 1 H, m) , 6. 48 (1H, d, J = 16. 0Hz), 6. 67-6. 78 
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(2H, m) , 7 . 2 3 (2H, d, J = 8 . 5Hz) , 7 . 33 (1H, d , 
J = 7 . 8Hz), 7. 38-7. 45 (2 H, m) , 7. 50 ( 2 H, d, J 
= 8. 5Hz), 7. 75-7. 77 ( 1 H, m) , 7. 78 (1H, s ) , 7. 
87 ( 1 H, s) , 7. 94 ( 1 H, t, J = 1 . 7Hz) 
MS (F AB + ) : 6 2 8 (M + + 1 ) 

[a] d -44. 4° (c = 0. 73, 2 5 °C, 

Ib-er^) 1 18: (i) 1- (2-rPf7i-;i/) -5 ( 1H, 4H) -9- h 

2 -7ot7i^H V*s7* — h 9 9 0 mg (5 mmo 1 ) 25 &TfT*J Y h 

> 1. 33ml (10 mmo 1 ) £ffl^Ts <bi^#J 10 8 ( i) t 
|BIi(;bt»^tl5 2 5mg (i&¥44%) SiM*tttffeo 
'H-NMR (400MHz, CDCL) 5:7. 42-7. 55 (3H, m) , 
7. 80 (1H, dd, J=l. 2 and 8. 1Hz) 
M S ( F AB + ) : 2 4 1 (M + + 1 ) 

(ii) 1- ^—JV) -4- ( 4 - h D TJVXVJL h^>^>^ 

-5 (1H, 4H) -tF7';p> 
flS-&4» 118 (i) 120mg (0. 5 mm o 1 K 60 Y^Miti- h U £ 



A3 Omg (0.7 5mmo 1) *5cfct>*4- h 'J7Mo^ h*J"<>i?;i/7*P 
^ H O. 16ml ( lmmo 1) £flH^ it^l 1 4 (i) t^tltil 
M164mg (iRs^7 9%) £f#fc 0 

'H-NMR (400MHz, CD C 1 3 ) 5:5. 20 (2H, s), 7. 25 
(2H, d, J = 9. 0Hz), 7. 37-7. 52 (5H,m), 7. 76 
(1H, dd, J=l. 2 and 7. 5Hz) 
MS (EI) : 4 1 4 (M + ) 



(iii) (2R, 3S, 5E) -2- (2, 4-^7MD7i-M -3 

1 - (ih-1, 2, 4 - h u 7V- l ->f;i/) - 6- (2- 
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(4- (4 - h'J 2Jk£V£ b *i"<>P}l>) - 5 (1H, 4H) -rh^VD 

>-l--f;i/) 7x-;i/) - 5 -^-fe >- 2 -a-— ;i/ 

ib£-#J Is 7 3 m g ( 0 . 2 5 mm o 1 ) N <b^tl 118 (ii) 124m 
g ( 0 . 3 mm o 1 ) „ WfW* 7^A6mg (0. 03mmol) , h'J^ 
( 2 -p< 70l5mg (0. 05 mmo 1 ) )> U ^ 

^;i/T^>0. 0 7ml (0. 5mmol) {b^tl 2 (DM&b mffi £ b 

Ta®fb-^tJ4 2mg (JK$2 7°/ 0 ) Srfffco 

'H-NMR (400MHz, CDC1 3 ) 6:0. 75 (3H, d, J = 6. 6 
Hz), 2. 11-2. 27 (2H,m), 2. 64-2. 72 ( 1 H, m) , 
4. 55 (1H, d, J = 1 3 . 9Hz), 4. 80 (1H, s), 4. 96 
(1H, d, J=13. 9Hz), 5. 17 (2H, s), 6. 19-6. 27 
(1H, m), 6. 29 (1H, d, J=15. 8Hz), 6. 66-6. 77 
(2H, m), 7. 25 (2H, d, J = 9. 0Hz), 7. 33-7. 50 
(6H, m), 7. 64 (1H, d, J = 7. 3Hz), 7. 77 (1H, s), 
7 . 8 9 ( 1 H, s ) 
MS ( F AB + ) : 6 2 8 (M + + 1 ) 
[a] D -19.8° (c = 0. 4 2 , 2 6°C, * $ J 

119: ( i) 1 - (4-7Pt7x-;i/) - 4 - (h° U - 2 ->f 
;M -5 (1H, 4H) -tF7V'p> 

fc-£#J 108 (i) 120mg (0. 5 mm o 1 K 60 XykMiti- h V t> 
A 6 0 mg ( 1 . 5 mmo 1 ) &£Xf2 - :t*p ^ ^-;i/fc° U v?>^b7X^J^ 1 9 
Omg (0. 7 5 mmo 1) 114 ( i) t |b]*£13 tT^llib^ 

»115mg (IK* 7 0%) *#fc 0 

'H-NMR (400MHz, CDCb) <5 : 5. 35 (2H, s), 7. 24 
-7. 29 (1H, m), 7. 34 (1H, d, J = 7 . 8Hz), 7. 62 
(2H, d, J=9. 0Hz), 7. 72 (1H, dt, J=l. 6 and 
7. 8Hz) , 7. 91 (2H, d, J = 9 . 0Hz), 8. 61 (1H, d, 
J = 4 . 9 H z) 
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MS (EI) : 3 3 1 (M + ) 

(ii) (2R, 3S, 5E) -2- (2, 4-;7^P7i-^) -3- 

(4- (4- (h''J^>-2-^;M^) -5 (1H, 4H) - 

2i h^^P>- l --r;i/) Tx^EikJ -1- (lH-l, 2, 4-h'J7v- ;i/ 

- 5 -^*-\> >- 2 )v 

\\&% Is 73mg (0. 25 mm o 1 ) , fb^#J 119 ( i ) 99mg 
(0. 3mmo 1) ^ WWi^Vt* A 6mg (0. 0 3 mm o IK b U X (2 

>15mg (0 . 0 5mmo 1) &J;LFh 'Jif;i/ 
T^>0. 07ml (0. 5mmol) fcffll^ 2 <9^h Islttlfc: Lti 

M{b^7 2mg (W5 3%) £f#fc<> 

1 H — NMR (400MHz, CDCls) 6:0. 82 (3H, d, J = 6. 1 
Hz), 2. 18-2. 32 ( 2 H, m) , 2. 71-2. 78 ( 1 H, m) , 
4. 63 (1H, d, J = 1 3 . 9Hz), 4. 83 (1H, s) , 5. 00 
(1H, d, J=13. 9Hz), 5. 35 (2H, s) , 6. 24-6. 32 
(lH,m), 6. 47 (1H, d, J=15. 6Hz), 6. 67-6. 78 
(2 H, m) , 7. 24-7. 28 (1H, m), 7. 34 (1H, d, J = 7. 
7Hz) , 7. 39-7. 45 (1H, m) , 7. 46 (2H, d, J = 8 . 6 
Hz) , 7. 72 (1H, dt, J=l. 8 and 7 . 7 H z ) , 7 . 7 8 
(1H, s) , 7. 87 (1H, s) , 7. 92 (2H, d, J = 8. 6Hz) , 
8. 6 2 (1H, d, J = 4. 6Hz) 
MS (FAB + ) : 5 4 5 (M + + 1 ) 
[a] D -51. 1° (c = 0. 72, 29 °C, 

ik^'ty) 1 20: (i) l-(4-yp^-2 -7 J )l/^D7xrj|/) - 5 ( 1 H, 
4 H) -rh7VD> 
4 - ypf - 2 - 7MD 7i-JK - h 1 g (4. 63mmol) 

K b U *?JW7 > 1 . 2 3ml (9. 2 6mmol) ^fflV^ts it 
^10 8 (i) bm&tZL"C&m<b&®3 8 Omg (1*32%) 
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1 H — NMR (400MHz, DMSO-de) 6:7. 6 6-7. 68 (1H, 
m) , 7 . 92-7. 95 (2H,m) 
MS (F AB + ) : 2 5 9 (M + + 1 ) 

(ii) 1- ( 4 -^P^E- 2 -4- (4-h'j7MP 
* b*i"<>¥Jl) - 5 (1H, 4H) -rh7\/P> 

fb^tl 120 (i) 129mg (0. 5 mm o 1 ) s 6 0 h U 

A 3 Omg ( 0 . 7 5 mmo 1 ) ££0*4- h U 7)ljrUj. h^r^>^>i;;i/7*U 
^ h'0. 12ml (0. 7 5 mmo 1) 1 4 (i) iilstftfcb 

TiIM16 6mg (W7 7%) £f#£o 

'H-NMR (4 0 0MHz, CDC1 3 )(5:5. 17 (2H, s), 7. 25 
( 2 H, d, J = 8. 2Hz), 7. 43-7. 51 (5H, m) 
MS ( F AB + ) : 4 3 3 (M + + 1 ) 

(iii) (2R, 3S, 5E) - 2- (2, 4 -V? )V*U7 -6 
- ( 3 -7)VJru- 4 - (4- (4- h 'J7MP^ h^rty^>Z/)V) - 5(1 

H, 4H) F7V'p>- 1 - -3-^^-;i/-l- (1H- 

I, 2, 4-hU7y-;i/-i-^;i/) - 5 2 ;i/ 

<b^tl Is 73mg (0. 2 5 mm o 1 K fb^rt) 120 (ii) 130m 
g (0. 3 mmo 1) „ li^7^^A6mg (0. 0 3 mmo IK h V 7s 
( 2 ^^i;i/) *?;7^ > 1 5 mg ( 0 . 0 5 mmo 1 ) & XXf h U ^ 

^;i/T^>0. 0 7ml (0. 5mmol) fb^2®l^i:ii(;i 
T ^H-fb-^rtl 5 8 m g (1R^S3 6%) £f#fco 

•H-NMR (400MHz, CDCL) (5:0. 8 1 (3H, d, J = 5. 8 
Hz), 2. 19-2. 32 ( 2 H, m) , 2. 72-2. 80 ( 1 H, m) , 
4. 61 (1H, d, J=13. 9Hz) , 4. 88 (1H, s) , 5. 01 
(1H, d, J=13. 9Hz), 5. 18 (2H, s), 6. 29-6. 37 
(lH,m), 6. 44 (1H, d, J=15. 8Hz), 6. 68-6. 79 
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(2H, m) , 7. 21-7. 27 (4H, m) , 7. 39-7. 47 ( 2 H, 
m), 7. 50 (2H, d, J = 8. 7Hz) , 7. 79 ( 1 H, s) , 7. 8 
8 ( 1 H, s ) 

MS ( F AB + ) : 6 4 6 (M + + 1 ) 

[a] d -43. 0° ( c = 0 . 7 , 2 7°C, — /V) 

jt&MXAl : (i) 4-t - 7fJI/y7i^->D^r^^^7-'J > 

4-TKy"*>¥)l7)lzi—)l>l 2 3mg ( lmmo 1) (DMit*?-U> (2 
m 1 ) iat*^"f s N, N-^^f;b7^h-'J^>l 2mg (0. lmmo 
1) N hiji^7> >0. 17ml (1. 2mmol) ^^t-^J^7 
irjl/i/iJMD'JFO. 2 9ml (1. lramol) ^l?UT* 1 Pf 

{^V-y : ffiWlx-3 L )l> = 4 : 1 IZTMS^U il^3 3 4mg 
(|R^9 3%) *mzo 

1 H — NMR (400MHz, CDC 1 3) 6 : 1. 07 (9H, s) , 4. 65 
(2H, s) , 6. 66 (2H, d, J = 8. 3Hz) , 7. 12 (2H, d, 
J = 8. 3Hz), 7. 34-7. 44 ( 6 H , m) , 7. 68-7. 72 (4 
H, m) 

MS (E I ) : 3 6 1 (M + ) 

(ii) 1- (4-t-7 , f;^7i-;w>P^>^;b7i^) - lH-f 

h 2 V'— 7U 

4b&VM 21 (i) 3 3 0mg (0. 9 lmmo 1) N Ti?fcj- b U 7 
2mg ( 1 . 0 9mmo 1) &&U*JV b¥Wtb U^^;i/0. 3ml (2 . 73 
mmol) Sffllv lb£rt>6 8 (i) i:iit:U^S^3 4 4mg (iR* 
8 3%) 5M*J:bTlff;o 

' H — NMR (400MHz, CDCla) 5: 1. 12 (9H, s) , 4. 84 
(2H, s) , 7. 37-7. 71 (14H, m), 8. 98 (1H, s) 
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MS (EI) : 4 1 4 (M + ) 

( i i i ) 1 - (4 -b KP^r->^^7x-;i/) - lH-r h3 
it^^i 121 (ii) 3 3 5mg (0. 81 mm o 1 ) <DT h7th*D77 
> (4ml) IMt h7W7> ; E-^A7M'J Frh7th*n77 

>*g?$0. 9 7ml (0. 9 7mmol) *mX, ^StlB^Wlfco WWt 

§Sa^«ET^UTgM^l 3 0mg (W92%) $I«M*^LT 

'H-NMR (4 0 0MHz, DMSO-de) 6:4. 60 (2H, d , J = 5. 
7Hz) , 5. 40 (1H, t , J = 5. 7Hz) , 7. 58 ( 2 H, d, J = 
8. 8Hz), 7. 87 (2H, d, J = 8 . 8Hz), 10. 1 (1H, s) 

(iv) 1- (4 - !H-rh7 

21 (iii) 113mg (0. 6 4mmo 1) (DMit^^Uy 
(5ml) mmm^ b 'J7i-J^^7^ >2 0 2mg (0 . 7 7mmo 1) £5 
£VW9kik}%.M3 1 9mg (0. 9 6mmol) %MZs Ifit'lUPWbfeo 

(^3-9- > :ffi^rc^;i/=9 : ltfStti) £T*SSiU ^jfi-fb^ 1 1 7mg 
(«7 7%) 

'H-NMR (400MHz, CDCL) 6:4. 54 (2H, s) , 7. 63 
(2H, d, J = 8. 7Hz) , 7. 72 (2H, d, J = 8. 7Hz) , 9. 
0 0 ( 1 H, s) 

MS (FAB + ) : 2 3 9 (M + + 1 ) 

(v) 1- (4-7 , P ; E7xr;i/) -4- (4- (lH-r h ^ V'-;b- 1 ->f 
^>^;i/) - 5 (1H, 4H) -fh7VP> 

108 (i) 120mg (0. 5 mm o 1 K 60 %7kfPHb7^ h U t> 
A3 Omg (0. 75mmol) *><fcmb^l 2 1 (iv) 117mg (0. 
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4 9mmo 1) fcffllv It&QBl 1 4 (i) btSlft^ttl 1 7 m g 

(I&afs6 0%) zmtzo 

'H-NMR (4 0 0MHz, CDCL) (5 : 5. 28 ( 2 H, s ) , 7. 63 
(2H, d, J = 9. 0Hz) , 7. 69 (2H, d, J = 8. 5Hz) , 7. 
77 (2H 3 d , J = 8. 5Hz) , 7. 87 (2H, d, J = 9. OHz) , 
8 . 9 9 ( 1 H, s ) 
MS (EI) : 3 9 8 (M + ) 

(vi) (2R, 3S, 5E) -2- (2, 4-^7MP7i^l/) - 3 - 
6 - (4 - (4 - (4- (1H-t h7V-;V- 1 — T ^) s<>i?)l) 
-5 (1H, 4H) -rF7VD>-l-^l) y^=jl} -1- (1H-1, 
2, 4-h'J7V-;i/-l-^;i/) - 5 -^x^r-b >- 2 -t) 
lb£r#5 K 73mg (0. 25 mm o 1 ) s ft,£r#J 121 (v) 115mg 
(0. 29mmol) , ii^7^-)A6mg (0. 03mmol), hU^ 
(2-^^7i-M *77^ >15mg (0. 0 5mmo 1) &££>*h U ^ 
^7l/T^>0. 0 7 ml (0. 5mmol) *ffltv <b-£r^ 2 CDiM^ti MUte L 

xm.mk&mz omg (W2 o%) *^fc 0 

'H-NMR (400MHz, CDCL) <5 : 0 . 81 ( 3 H, d, J=6. 1 
Hz), 2. 18-2. 32 (2H,m), 2. 72-2. 78 (1H, m), 
4. 63 (1H, d, J = 1 3 . 9Hz), 4. 84 (1H, s), 5. 01 
(1H, d, J = 1 3 . 9 H z) , 5. 28 (2H, s), 6. 25-6. 33 
( 1 H, m) , 6. 46 (1H, d, J = 1 5 . 9Hz), 6. 68-6. 78 
(2H, m) , 7. 38-7. 45 (1H, m) , 7. 46 (2H, d, J = 8. 
7Hz) , 7. 69 (2H, d, J = 8. 5Hz) , 7. 76 (2H, d, J = 
8. 5 Hz) , 7. 78 (1H, s), 7. 87 (2H, d, J = 8. 7Hz), 
7. 88 (1H, s), 9. 03 (1H, s) 
MS ( F AB + ) : 6 1 2 (M + + 1) 

[a] □ -43.6° (c = 0.69,26°C, J— 71/) 
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ih^Ml 2 2: (i) 1- (4 -7*n^7 -4- (4-^7^-2- 

7;M-p^>^;i/) -5 (1H, 4H) -^h^y"p> 

fb^l 08 (i) 240mg(lmmolK6 0%7jc^b^h'J >>A4 
8 mg ( 1 . 2mmo 1 ) & £Tf 4 -^n^: 3 - yjl^u^y v* - h U 

;i/320mg (1. 5mmol) fbi^rtJ 114 ( i) tmUiz Ut^i 

^tl3 7 2mg (IR5£9 9%) ££l£o 

'H-NMR (4 0 0MHz, CDCL) (5 : 5. 30 (2H, s), 7. 48 
- 7 . 60 (3H, m), 7. 63 (2H, d, J = 9. 0Hz) , 7. 86 
(2H, d, J = 9. 0Hz) 
MS (EI) : 3 7 3 (M + ) 



(ii) (2R, 3S, 5E) -6- (4- (4- (4->7y-2-7i^ 
U-O^Jl) -5 (1H, 4H) -rF7VP>-l-f;V) 7x-;i/) -2- 
(2, 4-^7;i/tP7x-;i/) -3-^;i/-l- (1H-1, 2, 4-h'J 

rv'— ;t/- l ->f - 5 -^=»p-fe>- 2 -a-— jv 

<t&V3l, 7 3mg (0. 2 5mmo 1) . 1 22 (i) 1 8 7mg 

(0. 5mmo 1) , S»^7^i>^6mg (0. 0 3mmo 1) „ h'JX (2 
-^;i/7ir;y) -r >1 5mg (0. 05 mmo 1 ) &J;£>* h U 

7*>0. 07ml (0. 5mmol) fc&yo 2 <DWi& tmUlZ LTi 

Mfb^3 0mg (1R^2 1%) £f#£o 

'H-NMR (400MHz, CDCL) : 0 . 82 (3H, d, J = 6. 1 
Hz), 2. 18-2. 32 ( 2 H, m) , 2. 70-2. 78 ( 1 H, m) , 
4. 62 (1H, d, J=13. 9Hz), 4. 83 (1H, s), 5. 00 
(1H, d, J=13. 9Hz), 5. 30 (2H, s), 6. 25-6. 33 
( 1 H , m) , 6. 46 (1H, d, J = 1 5 . 8Hz), 6. 68-6. 78 
( 2 H, m) , 7. 28-7. 56 ( 6 H, m) , 7. 78 (1H, s), 7. 
86 (2H, d, J = 8. 5Hz), 7. 87 (1H, s) 
MS (FAB + ) : 5 8 7 (M + + 1 ) 

[a]o -43.7° (c = 0.41,25°C, * *? J — )V) 
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ttstMl 2 3: (i) 1- (4-70^7x^1/) -4- (h°'J^>-4--T 
2M±2k) ~ 5 (1H, 4H) -rh7VP> 

fb£r$J 108 (i) 1 2 0 m g (0. 5 mm o 1 ) s 60 %*.m<bi- h U ^ 
A 6 0 mg ( 1 . 5 mmo 1 ) #5<fct>*4 -7d^ U ^ V^fbzkfS^ 1 9 

6mg (0. 75mmol) SffllV tol^tJ 1 1 4 (i) h^itLTl^ 
tllOOmg (JR^6 0%) Zmtzo 

1 H — NMR (400MHz, CDCL) 6:5. 19 (2H, s) , 7. 32 
(2H, d, J = 6. 1Hz) , 7. 63 (2H, d, J = 9. OHz) , 7. 
88 ( 2 H, d, J = 9 . OHz) , 8. 65 ( 2 H, d, J = 6 . 1Hz) 
MS (F AB + ) : 3 3 2 (M + + 1 ) 



(ii) (2R, 


3 S, 5 E) - 2 


- (2 


, 4-^7WP7xr^) -3- 


6 - (4 - 


( 4 - (f'J^> 


-4- 


- 5 ( 1 H, 4 H) - 


|^7VD>- 1 - 




- 1 - 


(1H-1, 2, 4-hU 7V-^ 


- 1 - J )l) - 5 - 




— ;u 





-fb-^-t) Is 7 3 m g (0. 2 5 mm o 1 ) s 12 3 ( i ) 9 5 m g 



(0. 2 9 mmo 1) , »^^^6mg (0. 0 3 mm o 1) s h U * 
( 2 -*3-)\/y x. =.)]/) 4 > 1 5mg (0. 0 5 mmo 1) £ckl>*h Ux 

^;VT^>0. 0 7ml (0. 5mmol) <b^ 2 ©t§-££: IPIIS t L 

Tg*fbl^9 3 lmg (1R^2 3%) £ff£o 

1 H — NMR (400MHz, CDC 1 3) (5:0. 82 (3H, d, J = 6. 0 
Hz), 2. 18-2. 32 ( 2 H, m) , 2. 70-2. 82 ( 1 H, m) , 
4. 63 (1H, d, J=13. 9Hz), 4. 83 (1H, s), 5. 00 
(1H, d, J=13. 9Hz), 5. 20 (2H, s), 6. 25-6. 33 
( 1 H , m) , 6. 47 (1H, d, J=15. 9Hz), 6. 68-6. 78 
(2H,m), 7. 34-7. 38 ( 2 H, m) , 7. 39-7. 46 (1H, 
m), 7. 47 (2H, d, J = 8. 7Hz), 7. 79 (1H, s), 7. 8 
7 (2H, d, J = 8 . 7Hz), 7. 91 (1H, s), 8. 64-8. 67 
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( 2 H, m) 
MS ( F AB + ) : 5 4 5 (M + + 1 ) 
[a] D -37. 1° (c = 1. 2 4, 2 6°C, 

fc&Vn 12 4: ( i ) 1 - ( 4-/P : E7x-jl/) -4 - ( 2 , 4-^7)V>t 

gj^yjsji} -5 (1H, 4H) -y^h^ s Ju> 

it&Wl 108 (i) 120mg (0. 5 0 mm o 1 ) , 60 %7^M^± b U 
i>A30mg (0. 7 5mmo 1) ^J:If2, 4-i?7Mn^>^/nU* 
9 6 // 1 (0. 7 5 mmo 1) £fflt\ 4b&m\ 1 4 (i) h |BH&t3 UTaM'fb 
^134mg (IU4S7 4%) £f#fc 0 

'H-NMR (4 0 0MHz, CDCL) <5 : 5. 2 1 (2H, s) , 6. 86 
-6. 93 ( 2 H, m) , 7. 42-7. 47 (1H, m) , 7. 62 ( 2 H, 
d, J = 8 . 8Hz) , 7. 86 ( 2 H, d, J = 8 . 8Hz) 
MS (F AB + ) : 3 6 7 (M + + 1 ) 

(ii) (2R, 3S, 5E) -6- (4- (4- (2, A - -J 7 )\sJt u 

- 5 (1H, 4H) -fF7VP>-l-^V) 7x-ji/) - 2- (2, 

4-^7;^P7i_;i/) - 3 - l - (ih-1, 2, 4 - HJ 7v- 

;i/-l-^;t/) - 5 -^\^r-b >- 2 -a-— 2k 

K 7 9 m g (0. 27 mm o 1 ) N {^tyj) 124 (i) 109mg 
(0. 3mmo 1) , M^7^^A2 4mg (0. 1 lmmo 1) N hU7 
( 2 -t^Jl? 7 -f > 6 6 mg ( 0 . 2 2 mmo 1 ) h'Jx 

9-)ir^>o. i9mi (i. 3 6 mmo i) zm^, it&m 2 (Dm&tmm^ 

l/TSIM17mg (Ml 1%) £?3;fco 

'H-NMR (400MHz 5 CDCL) 5:0. 82 (3H, d, J = 6. 0 
Hz), 2. 22-2. 29 ( 2 H, m) , 2. 74-2. 79 ( 1 H, m) , 
4. 63 (1H, d, J=13. 6Hz), 4. 82 (1H, s), 5. 00 
(1H, d, J=13. 6Hz), 5. 21 (2H, s), 6. 26-6. 30 
( 1 H, m) , 6. 45 (1H, d, J = 1 6 . 0Hz), 6. 68-6. 78 
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(2H, m) , 6. 86-6. 93 (2 H, m) , 7. 41-7. 47 (4H, 
m) , 7. 78 (1H, s), 7. 86-7. 88 ( 3 H, m) 
MS ( F A B + ) : 5 8 0 (M + + 1 ) 

[a] D -33.2° (c = 0. 4 9, 2 2°C, A? 

{b^tl 1 2 5 : (i) 1- (4-70^7 ^=-)V) -4- (3, 4-i?7)V* 
u^yi/jv) -5 (1H, 4H) -fh^^DV 

\\s&m 108 (i) 120mg (0. 5 0 mm o 1 ) , 60 %zK^b^- h U 
-)A30mg (0. 7 5 mmo 1) j3«tt^3 , 4-^7;i/tD^>^7*D^ H 
9 6^1 (0. 75mmol) ih£x*fal 1 4 (i) tmmiz Ut^ft 

1^3 1 38mg (M7 5%) £t#£ 0 " 

1 H — NM R (400MHz, CDCla) 6:5. 13 (2H, s), 7. 17 
-7. 20 ( 2 H, m) , 7. 29-7. 31 ( 1 H, m) , 7. 62 (2H, 
d, J = 9. 0Hz), 7. 85 (2H, d, J = 9. 0Hz) 
MS (F AB + ) : 3 6 7 (M + + 1 ) 

(ii) (2R, 3S, 5E) -6- (4- (4- (3, 4-^7;i/^j-p^> 
VM -5 (1H, 4H) -rF7VP>-l-^;i/) 7 *—)l>) -2- (2, 
4-^7JI/tP7x-^) - 3 1 - (1H-1, 2, 4-h'J7^/- 

;i/-i--f;v) - 5 -^\dr-b>- 2 -a-— ;u 

Is 85mg (0. 29 mm o 1 ) . {bi%#J 125 (i) 1 1 7 m g 
( 0 . 3 2 mmo 1 ) . WW^^i?^ A 2 Omg ( 0 . 0 9 mmo IK h'JX 
( 2-^^l/7i-Jl/) > 5 3mg ( 0 . 1 7 mmo 1 ) &£t>* h U ^ 

fJV75>0. 16ml (1. 1 5 mmo 1 ) -fb-^t) 2 ©H^ri: |bJ4*^ 

tT^M<b-^t)2 lmg (1R¥14%) £t#£o 

1 H — NMR (4 0 0MHz, CDCla) 6:0. 81 (3H, d, J = 6. 0 
Hz), 2. 21-2. 26 ( 2 H, m) , 2. 72-2. 78 ( 1 H, m) , 
4. 62 (1H, d, J = 14. 0Hz), 4. 83 (1H, s), 5. 00 
(1H, d, J=14. 0Hz), 5. 13 (2H, s), 6. 26-6. 32 
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(1H, m), 6. 46 (1H, d, J = 1 5 . 6Hz), 6. 68-6. 7 7 
(2H, m) , 7. 16-7. 2 0 (2H, m) , 7. 28-7. 32 (1H, 

m), 7. 39-7. 46 (3H, m) , 7. 80 ( 1 H, s), 7. 85-7. 

8 7 ( 3 H, m) 

MS ( F A B + ) : 5 8 0 (M + + 1 ) 
[a] d -34. 5° (c = 0. 76, 22 °C, J— 

fbj^j 2 6: (i) 1- (4-7p^7i^) -4 - (2, 4, 6-hU 
7;i/^-p^>> ; ;i/) - 5 (1H, 4H) - ^ h7VP> 

'fb-a-tJ 108 (i) 2 0 0rag (0. 8 3 mm o 1 K 60 %7km<kj- h U 
^A50mg ( 1 . 2 5 mm o 1) :fe<fct>*2 , 4 , 6 - h U ^;i/^D^>^;i/^ 
DU*2 8 0mg (1. 2 4mmo 1) £/BW it&Vdl 1 4 ( i) iil^Hdb 
T mm<b&to 2 6 6 m g (1R$8 3%) 

l H-NMR (4 0 0MHz, CDCh) 5 : 5. 22 (2 H, s) , 6. 75 
( 2 H, t, J = 8. 0Hz) , 7. 60 (2H, d, J = 8. 8Hz) , 7. 
86 (2H, d, J = 8. 8Hz) 
MS ( F A B + ) : 3 8 6 (M + + 1 ) 

(ii) (2R, 3S, 5E) - 2- (2, 4-^7Jl/tP7xr;i/) - 3 - 
^^;i/-l- (1H-1, 2, 4 - fc U yyy— 1 -6 - (4- (4 

- (2, 4, 6-h'j7MP^>^;i/) -5 (1H, 4H) -^h^P>- 

l--r;b) 7i-jl/) - 5 -^3f-b >- 2 ?± 
Ik&W) Is 85mg (0. 2 9 mm o 1 ) , fb^#3 126 (i) 123mg 

(0. 3 2mmo 1) . M^7^«7A2 Omg (0. 0 9mmo 1) N hU7 

(2-^^7i-M *77053mg (0. 1 7mmo 1) £££>*h ijx 
^;i/T^>0. 16ml (1. 1 5 mmo 1) \^%2 (Dm^tm^lZ 

Utii^»2 1. 8mg (JR*13%) £f#fco 

1 H — NMR (400MHz, CDCL) 6:0. 8 1 (3H, d, J = 6. 0 
Hz), 2. 20-2. 26 (2H,m), 2. 72-2. 75 (1H, m), 
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4 . 6 2 (1H, d, J = 1 3 . 8Hz), 4 . 82 ( 1 H, s), 5. 00 
(1H, d, J=13. 8Hz), 5. 22 (2H, s), 6. 26-6. 32 
( 1 H, m) , 6. 45 (1H, d, J = 16. 0Hz), 6. 72-6. 7 7 
(4H, m) , 7. 43-7. 46 (3H, m) , 7. 78 (1H, s) , 7. 

85-7. 88 (3H, m) 
MS (FAB + ) : 5 9 8 (M + + 1 ) 
[a] D -25.2° (c = 0.80,22°C, p<^y-;V) 

-fb-grt) 12 7: ( i ) 1 - ( 4-7o : E7 jl~JV) -4- (4-->77^>^ 
-5 (1H, 4H) -tI-7VP> 
fb-£r tl 108 (i) 120mg (0. 5 mm o 1 ) N 6 0 %7KMiti- h U £ 
A3 Omg (0. 7 5mmo 1) i > iO t 4-i'7y^>^7D^ F147mg 
(0. 7 5mmo 1) <b^#3 114 (i) ^ I^J^td ttSlfb^ft 1 0 

Omg (IR* 5 6 %) £f#fc 0 

(ii) (2R, 3S, 5E) - 6- (4 - (4 - (4->7>>^>^) - 

5 (1H, 4H) -rh7VD>-l->r;V) -2- (2, 4-^7 

j^P7x-;i/) - 3 l - (1H-1, 2, 4 - h 1 - 

- 5 -^x^r-t;>- 2 -Jr—)l 

Is 55mg (0. 1 9 mm o 1 K fb^r^i 127 (i) lOOmg 
(0. 2 9mmo 1) „ Si^7^^A5mg (0. 0 2mmo 1) „ h 
(2 -^il/7i^) *;*7^ >12mg (0. 0 4mmo 1) i5j;t>*h 'Jx 
^;i/T^>0. 0 6ml (0. 4mmol) fb£4fcl 2 O^^illSI^t b 

T^MIb^rtll lmg (IR*1 0%) &mtzo 

'H-N MR (400MHz, CDC 1 3) (5:0. 81 (3H, d, J = 5. 8 
Hz), 2. 18-2. 30 ( 2 H, m) , 2. 70-2. 77 ( 1 H, m) , 
4. 62 (1H, d, J = 1 3. 7Hz), 4. 83 (1H, s) , 5. 00 
(1H, d, J = 1 3. 7Hz), 5. 23 (2H, s), 6. 25-6. 33 
(lH,m), 6. 46 (1H, d, J = 1 5 . 8Hz), 6. 67-6. 78 
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( 2 H, m) , 7 . 39-7. 45 ( 1 H, m) , 7. 46 (2H, d, J = 8. 
5Hz), 7. 56 (2H, d, J = 8. 5Hz), 7. 69 (2H, d, J = 
8. 5Hz), 7. 78 (1H, s), 7. 86 (2H, d, J = 8. 5Hz), 
7 . 8 7 ( 1 H, s) 
MS ( F AB + ) : 5 6 9 (M + + 1 ) 

ttitMl 2 8: (i) 1- (4-7'P^&7 -4 - (4-»dp^>^ 

-5 (1H, 4H) -Th?yp> 
Ibl^rtJ 108 (i) 120mg (0. 5 mm o 1 K 60 %7&mik± Y U •> 
A 3 0 mg ( 0 . 75 mmo 1 ) 43 -^nn^>^l/7D * b* 1 5 4 mg 

(0. 7 5 mmo 1) 1 4 (i) J; |s]^ tit SMp^l 1 0 

3mg (W5 6%) £*3fc 0 

'H-NMR (400MHz, CDCL) 6:5. 14 (2H, s) , 7. 34 
-7. 41 (4H, m) , 7. 61 (2H, dt, J = 2. 0 and 9.0 
Hz), 7. 86 (2H, d t , J = 2 . 0 and 9.0Hz) 
MS (EI) : 3 6 4 (M + ) 

(ii) (2R, 3S, 5E) -6- (4- (4- (4-^pp^>^) - 

5 (1H, 4H) h?^j£i>- 1 - J J\s) 7x-;U) -2- (2, 4-^7 

MP7irjl/) -3-^^;i/-l- (1H-1, 2, 4 - b U T^V*-;]/- 1 - 

>f;i/) - 5 -^v^r-b >- 2 -jr—ji 

{b-^#J Is 73mg (0. 25mmol) „ fc&Wa 128 (i) 102mg 
(0. 2 8 mmo 1) „ ffi^7^">A6mg (0. 0 3 mmo 1) s b U X 
(2 -^;i/7ii)l/) **:7>f > 1 5mg (0. 0 5 mmo 1) jS&Vh 

^;i/T^>0. 0 7ml (0. 5mmol) ^b-&% 2 b 

T3»fc^»3 7mg (W2 6%.) £f#7co 

'H-NMR (400MHz, CDCL) 6:0. 81 (3H, d, J = 5. 6 
Hz), 2. 18-2. 30(2H,m), 2. 70-2. 77 ( 1 H, m) , 
4. 62 (1H, d, J = 1 4 . 5 H z) , 4. 82 (1H, s), 5. 00 
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( 1 H, d, J = 1 4 . 5 H z) , 5. 14 ( 2 H, s), 6. 23-6. 32 
( 1 H , m) , 6. 46 ( 1 H , d, J = 1 6 . 1 H z ) , 6. 67-6. 78 
( 2 H, m) , 7. 34-7. 47 (7H, m) , 7. 78 ( 1 H, s) , 7. 

86 (1H, s) , 7. 87 (2H, d, J = 8. 8Hz) 

MS ( F AB + ) : 5 7 8 (M + + 1 ) 

jbj^j 12 9 (i) 1 - (4-^Dt7i-;i/) - 4- (4 -7;i/^-p^>^ 
;!/) -5 (1H, 4H) -^h^V~P> 

108 (i) 1 2 0 m g ( 0 . 5 mm ol) N 6 0 %7Km^i~ h V t? 
A3 Omg (0.7 5mmo 1) ^J;tJf4-7^D^^P^ K 1 4 2m 
g (0. 7 5mmo 1) SflHv It&Vol 1 4 (i) h|pj^|{3 ItiMb'ntl 1 
2 3mg (iRa|s7 0 %) £f#fc 0 

1 H — NMR (400MHz, CDCL) <5 : 5. 15 (2H, s), 7. 07 
(2H, t, J = 8. 6Hz), 7. 41-7. 47 (2H, m), 7. 61 
(2H, dt, J = 2. 2 and 9. OHz), 7. 86 (2H, dt, J 

= 2.2 and 9.0Hz) 

MS (EI) : 3 4 8 (M + ) 

(ii) (2R, 3S, 5E) -2- (2, 4-^7MP7xr;i/) -6- 
(4- (4- (4 -7;i/^P^>^;i/) - 5 (1H, 4H) -5Ph^V~P>-l 

- 3 1 - (1H-1, 2, 4 - HJTV-;]/- 1 

Ib^rtJ Is 88mg (0. 3 mm o 1 ) x ft,£rt) 12 9 ( i ) 1 2 0 m g 
(0. 3 3mmo 1) x »^7^^A7mg (0.0 3mmo 1) s h V * 
(2-^^7 1^;!/) ^7^>18mg (0. 0 6mmo 1) £ «fc HJ a: 

^;V7^>0. 0 8ml (0. 5mmol) ik&Vt) 2 ©±§i%i; EH$C b 

TiiM3 5mg (1R¥2 1%) £t#£o 

1 H — NMR (400MHz, CDCL) (5:0. 81 (3H, d, J = 5. 8 
Hz), 2. 18-2. 30 (2H, m), 2. 70-2. 77 (1H, m), 
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4. 6 2 (1H, d, J = 14. 4Hz), 4. 82 ( 1 H, s), 5. 00 
( 1 H , d, J=14. 4 H z) , 5. 15 ( 2 H, s) , 6. 23-6. 32 
( 1 H, m), 6. 46 ( 1 H, d, J = 1 5 . 8Hz) , 6. 67-6. 78 
( 2 H, m), 7. 07 ( 2 H, d, J = 8 . 7 H z) , 7. 38-7. 48 
( 5 H, m) , 7. 78 (1H, s), 7. 86 ( 1 H, s), 7. 87 ( 2 H, 

d, J = 8. 7H z) 

MS (F AB + ) : 5 6 2 (M + + 1 ) 

Yb^%3l30: (i) 4 — yv^Ey :nn;i/-fe §, ^jjw^S? F 

4-^0^7- 'J > 1 . 72g (1 Ommo 1) (20ml) & 

r^tCTK^Ts f'J> ? >l. 2 2ml (1 5mmol) ^J;(f7i-J^Dn^l/ 
/-hi. 76ml ( 1 4mmo 1) mUt! 3 OftffiM&Lfzo »i 

zkiftU h U £A-C$£ARLfco U#£> ft £ 

MCx^y-^ (2 0ml) MttF7^>-*Ml. 4 6ml (3 0 

mmo i) ifit-i 8i^TO#ufeo mmzw-nu^ztizm^mm 
^*)]sT*am&. «£ETse«u Mm<t^m2. 02g (ir^8 8%) 

(ii) 4- (4-m7i-;i/) -2-p<^-;i/-3 (2H, 4H) -1, 
2 , 4-h'J7^P> 

it^mi 30 (i) 2 3 0mg (1 mmo 1 ) ON, N-^^WJ1/A7 
U* (4ml) SJJtSHO. 2 9 ml ( 5 mm o 1 ) :fc <£t^*;i/AT 5. t?>W? 
SSI5 2 1mg (5mmol) %tK\%.* 8 0 °CT* 2 R$|g|ffi& bfco ftffi^^l? 

ON, N-^^f^;i/A7U* (4ml) Mt»'J->A8 3 Omg (6 
mmo 1) ^J:t>*3-M^>0. 3ml (5mmol) %1JU?L, £ffi"C3l$|ffl 

V-> :fttx^;i/=2 : lT^tB) ttilbs MWb'&f&l 1 1 9mg (J&3M 
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7%) ^««atl!f:o 

1 H — NMR (400MHz, CDCh) 6:3. 03 (3H, s), 7. 46 
(2H, d, J = 8 . 9 H z) , 7. 61 (2H, d, J = 8 . 9Hz), 7. 
6 7 ( 1 H, s ) 
MS (E I ) : 2 5 3 (M + ) 



-^^;i/-6- (4- (2-^^-;i/-3 (2H, 


4H) - 


1, 2, 4-hUTV* 


o>-4-^;b) 7x-;v) -l- (iH-1, 


2, 4- 


h 0 TV* — )U— 1 - >f 



)l) - 5- ^^r-tz>-2 

1, 92mg (0. 3 1 mm o 1 K fb^^J 130 (ii) 119m 
g (0. 4 7mmo 1) N S^7y^7mg (0. 0 3mmo 1) . h'J^ 
( 2 >f >19mg ( 0 . 0 6mmo 1 ) h'Jx 

^;i/T^>0. 0 9 ml (0. 6 4mmo 1) %mi\ 4t&®}2 <Dm-&tmmz 
bti^U9 8mg (W6 7%) £f#fco 

1 H — NMR (400MHz, DMSO-de) 6:0. 69 (3H, d, J = 6. 
5Hz), 1 . 94-2. 04 (lH,m), 2. 22-2. 34 ( 1 H, m) , 
2. 57-2. 74 (lH,m), 3. 32 (3H, s), 4. 73 (1H, d, 
J=14. 4Hz) , 4. 78 (1H, d, J = 14. 4Hz) , 5. 64 (1 
H, s) , 6. 33-6. 42 (1H, m) , 6. 48 (1H, d, J=15. 
9 H z ) , 6. 93 (1H, dt, J = 2. 6 and 8. 5Hz), 7. 1 
0-7. 16 (lH,m), 7. 30-7. 37 ( 1 H, m) , 7. 55 (2H, 
d, J = 8. 7Hz), 7. 63 (2H, d, J = 8. 7Hz), 7. 69 (1 
H, s), 8. 28 (1H, s), 8. 46 (1H, s) 
MS (FAB + ) : 4 6 7 (M + + 1) 
[a] D -46.4° (c = 0. 71,25 °C, DMSO) 



<h&W3 1 3 1: ( i) 4 - (4 -y°u=£y -2 - s-y'^-JV- 3 (2 

H, 4H) -1, 2, 4 - h U7Vp> 
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tt&m 130 (i) 3 4 5mg (1. 5 mm o 1 ) , mm 0 . 4 4ml ( 7 . 
5mmo 1) s *;i/A7v^>S^7 8 2mg (7. 5mmo 1) , j^ig* D 
<>A 1 . 2 5 g (9 mmo 1) :fecfcV2-3-K;/^>0. 88ml (7. 5m 
mo 1) {b£r#J 13 0 ( i i) hlBHttbT^IKb^ 1 9 Omg (IK 

$43%) zm&n^thxmzo 

1 H — NMR (400MHz, CDCL) 5:0. 90 (3H, t, J = 7. 4 
Hz), 1. 39 (3H, d, J = 7. 1Hz), 1. 67-1. 92 (2H, 
m), 4. 25-4. 33 ( 1 H, m) , 7. 49 (2H, d, J = 8. 8H 
z), 7. 60 (2H, d, J = 8. 8Hz), 7. 63 (1H, s) 
MS (EI) : 2 9 5 (M + ) 



(i i) 


(2R, 3S, 5E) - 6- (4- 


( 2 - s --7^JV- 3 


(2H, 4 


H) -1, 


2, 4-h'J7^D>-4-fJV) 


7 ^-;i/) - 2 - ( 2 


, 4-^7 




-;b) -3-^^;i/-l- ( 1 H- 


1 , 2 , 


— l - 


-r;i/) - 5 








it&Wi l 


^ 1 1 7 mg ( 0 . 4 mmo 1 ) . 


13 1 ( i ) 


1 4 2 mg 



( 0 . 4 8 mmo 1 ) . »7^0A9mg ( 0 . 0 4 mmo 1 ) N h U X 
( 2 -/f;V7i-;v) -f > 2 5 mg (0. 08 mmo 1 ) &£ZF h'Jx 

f;V7^>0. 12 ml (0. 8 6mmol) £JflW 2 (DMS hn&lC 

UTiaM 1 1 5mg (Ms 5 7%) £f#£o 

'H-NMR (400MHz, CDCL) 5:0. 8 1 (3H, d, J = 5. 9 
Hz), 0. 91 (3H, t, J = 7. 1Hz), 1. 40 (3H, d, J = 6 . 
8Hz), 1. 68-1. 91 ( 2 H, m) , 2. 18-2. 33 ( 2 H, m) , 
2. 72-2. 77 ( 1 H, m) , 4. 25-4. 35 ( 1 H, m) , 4. 63 

(1H, d, J = 1 4. 0Hz) , 4. 83 (1H, s) , 5. 00 (1H, d, 
J = 1 4. 0Hz) , 6. 22-6. 30 ( 1 H, m) , 6. 45 (1H, d, 
J=15. 8Hz), 6. 67-6. 78 ( 2 H, m) , 7. 39-7. 46 

(3H, m), 7. 52 (2H, d, J = 8. 5Hz), 7. 68 (1H, s), 
7. 78 (1H, s) , 7. 87 (1H, s) 



WO 03/042188 PCT/JP02/11960 

161 

MS ( F A B + ) : 5 0 9 (M + + 1 ) 
[a] D -56.2° (c = 0.48,27°C, ^ & 

j^tmi 3 2: (i) 4- (4-^Pt7i-;i/) -2 - (4- h 'j7JVtP 
p< h^r->^>^;i/) - 3 (2H, 4H) -1, 2 , 4-h'J7^P> 

it-SMI 30 (i) 2 3 Omg ( lmmo 1) ON, N-^^W;i/A7 
^ K (4ml) MCft^O. 2 9ml ( 5 mm o 1 ) £ J;WA7 5. V >W 
^I5 2 1mg (5mmol) ££a;u 8 0 °Ct? 2 mfflMW Lfco ftK3i^-;i/7? 

N, N-^^M;i/A7U' (3 ml) 6 0 h 'J -7A 8 0 m 

g (2mmo 1) ON, N-^/WM7^ K (2ml) igr&izflnjl, 
7? 3 0#fflt5t#Lfco ;©itt4- h U 7^D^ h=3r>^>^;i/^n ' K 0 . 
24ml (1. 5mmol) £j&Q;U mUt: 2 mfflmn L fc„ ftK^^bT**? 

mm) tT#sssu &mfc&ya2 iomg (»5 1%) ^iM*^utnfco 

'H-NMR (400MHz, CDCL) <5 : 5 . 02 (2H, s) , 7. 21 
(2H, d, J = 8. 5Hz), 7. 45 (2H, d, J = 8. 5 H z) , 7. 
46 (2H, d, J = 8. 8Hz) , 7. 61 (2H, d, J = 8. 8Hz) , 
7 . 6 9 ( 1 H, s ) 
MS ( F A B + ) : 4 1 4 (M + + 1 ) 

(ii) (2R, 3S, 5E)-2-(2, 4-^7;i/tD7irj|/) - 3- 
*?J],- 1- (1H-1, 2, 4- b 'J7';-;i/- 1 ->f;i/) -6 - (4- (2 
- (4 - LL? 7;b^)-p^ h^r->^>^;i/) - 3 (2H, 4H) -1, 2, 4-h 

i;t 7 v'p>— 4--r;t/) 7i-jH - 5 -^^-fe >- 2 ;i/ 

{hi^J Is 73mg (0. 25mmol) s fbi%^ 13 2 ( i ) 1 5 5 m g 
(0. 3 8mmo 1) . SK^7^^A6mg (0. 0 3mmo 1) N h'J^ 
(2-^^7i-;i/) ^^7^r > 1 5mg (0. 0 5mmo 1) js&Zfih 'Jx 
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3~)17^>0. 0 7ml (0. 5mmol) iki&ffl) 2 ©tft-n h ISJH IZ L 

T$ift^l8 6mg («5 5%) S^fco 

1 H — NMR (400MHz, CDCL) £ : 0 . 81 (3H, d, J = 6. 0 
Hz), 2. 17-2. 32 ( 2 H, m) , 2. 72-2. 78 ( 1 H, m) , 
4 . 62 (1H, d, J = 1 3 . 9Hz), 4. 85 (1H, s) , 5, 00 
(1H, d, J=13. 9Hz) , 5. 02 (2H, s) , 6. 22-6. 31 
( 1 H , m) , 6. 45 (1H, d, J = 15. 9Hz), 6. 67-6. 78 
( 2 H , m) , 7. 21 (2H, d, J = 8. 3Hz), 7. 39-7. 51 
( 7 H , m) , 7. 69 (1H, s), 7. 78 (1H, s), 7. 87 (1H, 
s) 

MS ( F AB + ) : 6 2 7 (M + + 1) 
[a] d -45. 1° (c = 0. 98, 23 °C, — ;i>) 



-fbi^tJ 13 3: ( i) 4 - ( 4 -^"p^E^ - 2 - (4 - Mj Zik^P 

^^;i/^>^;i/) - 3 (2H, 4H) -1, 2, 4-h'J7VP> 

-fb-a^) 130 (i) 2 3 0mg (1 mm o 1 ) s mm 0 . 2 9ml (5 mm 
o 1) s *Jl/A7^i;>M5 2 lmg (5mmo 1) s 6 0 %7k!lfb^ h U 
f> A 6 Omg (1. 5 mmo 1 ) *5ctt>*4 - h U 7 * 7-)l"<>iS;vyn 5. 

K 3 5 9mg (1. 5 mmo 1) \ 3 2 (i) £ IBlfii;: LTSiM 

M18 5rag (iR^4 7%) £f§£o 

'H-NMR (4 0 0MHz, CDCL) (5 : 5. 07 (2H, s), 7. 46 
(2H, d, J = 8. 7Hz) , 7. 53 (2H, d, J = 7. 9Hz) , 7. 
61 (2H, d, J = 8. 7Hz) , 7. 62 (2H, d, J = 7. 9Hz) , 
7 . 7 0 (1H, s) 
MS (FAB + ) : 3 9 8 (M + + 1) 



(ii) (2R, 3S, 5E) -2- (2, 4-^7MP7xrjH -3- 
*=f-ft-\- (1H-1, 2, 4 - h V TV'-JV- 1 - 6- (4- (2 

- (4-h'j7MP^fJK>yJI/) - 3 (2H, 4H) -1, 2, 4-h'J 
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7V'd>-4-^1/) y 3L =.)]/) - 5 >- 2 -Jc— )± 

it^m Is 73mg (0. 2 5 mm o 1 K ik&fy) 13 3 ( i ) 1 1 9 m g 
(0 . 3mmo 1) x ffl^7^^A6mg (0. 0 3mmo 1) x h (2 
-^^7i-jl/) ^77^ > 1 5 mg ( 0 . 0 5 mmo 1 ) jS&Zf h U 
7 7 =>0. 07ml (0. 5mmol) fb^t) 2 ©*§-£-^ |5jt£Jc Iti 

M<b^rtl7 8mg (W5 1%) 

1 H — NMR (400MHz, CDCh) 5:0. 81 (3H, d, J=5. 8 
Hz), 2. 17-2. 32 (2H,m), 2. 71-2. 78 ( 1 H, m) , 
4. 62 (1H, d, J=13. 9Hz), 4. 84 (1H, s) , 5. 00 
(1H, d, J = 13. 9Hz), 5. 08 (2H, s), 6. 22-6. 31 
( 1 H, m) , 6. 45 (1H, d, J = 15. 9Hz), 6. 67-6. 78 
( 2 H, m) , 7. 39-6. 51 (5H, m), 7. 53 (2H, d, J = 8. 
3Hz), 7. 62 (2H, d, J = 8 . 3Hz), 7. 70 (1H, s), 7. 
78 (1H, s) , 7. 87 (1H, s) 
MS ( F A B + ) : 6 1 1 (M + + 1 ) 
0] D -47.2° (c=l, 2 4°C, Jl) 

-fb^rt) 13 4: ( i ) 4 - ( A-y*u^7 - 2 ->>^7 P^>^-;t/- 3 

(2H, 4H) -1, 2, 4-h'J7^P> 

-fbl^J 130 (i) 4 6 0 m g ( 2 mm o 1 ) s 0. 58ml (10m 
mo 1) N ^A7^ ^>WIgm 1. 04g (lOmmol). V t> K 1 . 

6 6 g ( 1 2 mmo 1) £ J;t>*7*D^>^ d^>^ > 1 . 0 7 ml (1 Ommo 
1) 'fb-S-m 3 0 (i i) ^ tit l^II-fb-n 3 0 6mg (iRsjK 5 

0%) UTHto 

1 H — NMR (400MHz, CDCh) 6 : 1. 64-2. 10 (8H, m) , 
4. 65-4. 73 (1H, m) , 7. 47 (2H, d, J = 8. 9Hz) , 7. 
60 (2H, d, J = 8. 9Hz), 7. 66 (1H, s) 
MS (F AB + ) : 3 0 8 (M + + 1 ) 
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(ii) (2R, 3S, 5E) -6- (4- ( 2 P^>^-;i/- 3 (2H, 
4H) -1, 2, 4-h'J7V , P>-4-^;i/) 7x-;i/) - 2- (2, 4-^ 
7;i/^P7i-;i/) -3-^;i/-l- (1H-1, 2, 4-f'J7^-l 
--r;i/) - 5 -^\dr-fe>- 2 ;i/ 
-fbl^J Is 73mg (0. 25 mm o 1 ) N ih&W 134 (i) 92mg 

(0. 3mmo 1) N ff8^7^<>A 6mg (0. 0 3mmo 1) . h'JX (2 
-^^7irjl/) ^X7^ >15mg (0 . 0 5mmo 1) js&Zf h U^^-;i/ 
T^>0. 07ml (0. 5mmol) fb^tl 2 ©^hlSJillC UTS 

If b^t) 6 6 m g ( W 5 1 %) *mtzo 

1 H — NMR (400MHz, CDC Is) 6:0. 81 (3H, d, J=5. 8 
Hz), 1. 63-2. 20 ( 8 H, m) , 2. 18-2. 32 ( 2 H, m) , 
2. 70-2. 78 (lH,m), 4. 62 (1H, d, J = 1 3 . 9Hz), 
4. 66-4. 74 (lH,m), 4. 83 (1H, s), 5. 00 (1H, d, 
J = 13. 9Hz), 6. 22-6. 30 ( 1 H, m) , 6. 45 (1H, d, 
J = 1 5 . 8Hz), 6. 67-6. 78 ( 2 H , m) , 7. 39-7. 46 

(3H, m) , 7. 50 (2H, d, J = 8. 8Hz), 7. 65 (1H, s) , 
7. 78 (1H, s), 7. 87 (1H, s) 
MS ( F AB + ) : 5 2 0 (M + + 1 ) 

[a] D -55.6° (c = 0. 4 2, 2 5°C, *Z J—M 

jfr£W 13 5: ( i) 4 - (4-^P : E7x-jl/) - 2- (2 , 2, 2-h'J 
7;i/a-P3^;t/) - 3 (2H, 4H) -1, 2, 4-h'J7V'D> 

fb^^J 130 (i) 4 6 0mg (2 mm o 1 ) „ ftgft 0 . 5 8ml (10m 
mo 1) s *^A7r^>W^ 1 . 04g (1 Ommo 1 ) N mmt) 'J^A 1. 
6 6 g (12 mmo 1 ) *5<fct>*2 , 2 , 2 - h U 7iWDxf;i/3-i; K 0 . 9 
8 ml ( 1 Ommo 1) fb^t) 1 30 ( i i) t mm L T ^Sfb^ 

139mg (W2 2%) Sifi§*J:UTffeo 

1 H — NMR (4 0 0MHz, CDCls) (5:4. 45 (2H, q, J = 8. 3 
Hz) , 7. 46 (2H, d, J = 8 . 8Hz) , 7. 63 (2H, d, J = 8 . 
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8 H z) , 7 . 76 ( 1 H, s) 
MS (EI) : 3 2 1 (M + ) 

(ii) (2R, 3S, 5E) -2 - (2, 4-y7MP7i-^) -3- 

(1H-1, 2, 4- b*)T*J—)V- t-4 )l) -6- (4- (2 
- (2, 2, 2 — HJ 7MPxf;i/) - 3 (2H, 4H) -1, 2, 4-h'J 

7VP>-4--f;i/) 7x- ;u) - 5 -^^--fe >- 2 ;i/ 

Yb^ Is 73mg (0. 25mmol) N tt&m 13 5 ( i ) 96mg 
(0. 3mmo 1) s W7^"7A6mg (0. 0 3mmo 1) N h (2 
-^jb7i^) *^7^ >15mg (0 . 0 5mmo 1) js&Tfh 
7^>0. 07ml (0. 5mmol) fc-£rtl 2 CD»-&i:|RH$fc: LTg 

mit&W) 6 8 m g (1R^5 1%) £ff/r 0 

1 H — NMR (400MHz, CDCL) £ : 0 . 81 (3H, d, J = 6. 3 
Hz), 2. 18-2. 32 ( 2 H, m) , 2. 70-2. 78 ( 1 H, m) , 
4. 45 (1H, q, J = 8 . 3Hz), 4. 63 (1H, d, J = 1 4 . OH 
z), 4. 86 (1H, s), 5. 00 (1H, d, J = 1 4. OHz), 6. 
23-6. 32 ( 1 H, m) , 6. 45 (1H, d, J = 1 5 . 9Hz), 6. 
68-6. 78 (2H,m), 7. 39-7. 50 ( 5 H, m) , 7. 76 (2 
H, s) , 7. 8 8 ( 1 H, s) 
MS (FAB + ) : 5 3 5 (M + + 1 ) 

[a] d -49. 8° (c = 0. 6 7, 2 6 °C, * * y — )V) 

fe-£it?13 6 : (i) 4- (4-^P^7 3i-;i^) - 2- (2, 2, 3, 3- 
rb77MP7 , Pb , ;i/) - 3 (2H, 4H) -1, 2, 4-h'J7VP> 

fb-£r$J 130 (i) 4 6 0mg (2 mm o 1 ) , S£S£ 0 . 5 8ml (10m 
mo 1 ) > *;i/A7^^>ffii 1. 04g (lOmmolK 'J-7A1. 

66g (12 mmo 1 ) £J;t>*2 , 2, 3, 3 h77;VtD7P^V3-i; 

Kl. 2ml (lOmmol) fb^rtJ 13 0 ( i i) t^lcLT^S 

{b^tl2 6 6mg (M3 8%) §M^J:LTifeo 
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1 H — NMR (400MHz, CDCL) 6:4. 42 (2H, t, J = 1 3 . 
3Hz), 5. 97 (1H, t t , J = 3 . 7 and 52.8Hz),7. 
46 (2H, d, J = 8 . 8 H z ) , 7. 63 (2H, d, J = 8 . 8Hz) , 
7 . 7 6 ( 1 H, s) 
MS ( F AB + ) : 3 5 4 (M + + 1 ) 

(ii) (2R, 3S, 5E) -2- (2, 4 -iS7)V*u 7 ^=JV} -3- 
*3-}l-6- (4 - (2 - (2, 2, 3, 3-r h77MP7PhVV) -3 

(2H, 4H) -1, 2, 4 - b U 7V p>- 4 ->f;V) 7xr;y) -1- (1 
H-l, 2, 4-h'J7V-JHl-^;i/) - 5 -^^r^>- 2 ;i/ 
fb-^tJ Is 73mg (0. 25 mm o 1 ) N fbfttJ 136 (i) 106mg 

( 0 . 3mmo 1 ) s WEW^Vttl* 6 mg ( 0 . 0 3 mmo 1 ) N h'JX (2 
-^il/7i-;H > 1 5mg (0. 0 5 mmo 1) V^JV 

7^>0. 07ml (0. 5 mmo 1 ) fb^ftl 2 Utg 

Mfbl§r«7mg (IR¥4 7%) £f§fco 

1 H — NMR (400MHz, CDCL) 6:0. 81 (3H, d, J = 5. 9 
Hz), 2. 18-2. 32 ( 2 H, m) , 2. 71-2. 78 (lH,m), 
4. 43 (2H, t, J = 1 3. 3Hz), 4. 62 (1H, d, J = 1 3. 8 
Hz), 4. 84 (1H, s), 5. 00 (1H, d, J=13. 8Hz), 5. 
98 (1H, tt, J = 3. 9 and 52. 9Hz), 6. 23-6. 32 
(lH,m), 6. 45 (1H, d, J = 15. 8Hz), 6. 68-6. 78 
( 2 H, m) , 7. 39-7. 50 ( 5 H, m) , 7. 75 (1H, s), 7. 
78 (1H, s), 7. 87 (1H, s) 
MS ( F AB + ) : 5 6 7 (M + + 1 ) 
[a] d -51. 1° (c = 0. 73, 26 °C, 

fc&yo 13 7: ( i ) 4 - (4-^D : E7x^;i/) - 2 - U v> - 2 
Zk2<^jk} - 3 (2H, 4H) -1, 2, 4-h'JTVP> 
fb^tJ 130 (i) 2 3 0mg (1 mm o 1 ) s 0 . 2 9ml (5 mm 
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ol), ^A7^^>WI5 2 Omg (5mmo 1) N »'J-)A6 9 2 
mg (5mmol) ^<ta f 2 - ^D^^f;^ U^>^b^J67 5 8mg (3 
mmo 1) <b£r#! 13 0 ( i i) ^|£C UTMfbi^tl 1 9 Omg 

(1K$5 8%) ^iM*i:ttife 0 

1 H — NMR (400MHz, DMSO-de) 5:5. 07 (2H, s) , 7. 
28-7. 34 (2H, m), 7. 37 (4 H, s) , 7. 80 (1H, dt, 
J=1.7 and 7. 7Hz) , 8. 53 (1H, d, J = 4 . 2Hz), 
8 . 5 7 ( 1 H, s) 
MS ( F A B + ) : 3 3 1 (M + + 1 ) 



(ii) (2R, 3S, 5E) -2- (2, 4-^7;i/tP7x_;v) -3- 
^^;i/-6- (4- (2- (H''J^>-2-^;i/^^;i/) -3 (2H, 4H) - 
1,2, 4-h'J7V , P>-4--f;V) 7i-;i/) -1- (1H-1, 2, 4- 

h U 7v- l ->f - 5 2 -a-— ;i/ 

-fb^tl Is 7 3 m g (0. 25 mm o 1 ) N 137 (i) 1 9 0 m g 

(2. 3 mmo 1) „ i^7^7A6mg (0. 0 3 mmo 1) „ HJ * (2 
-^^7i-il/) > 1 5mg (0. 0 5 mmo 1) &J;l>*b V^f-JV 

T^>0. 11ml (0. 75mmol) £fflV\ fb^tl 2 CD^i: little Lt 
Hli<b£rt)6 2mg (IR*4 6%) Stffco 

1 H — NMR (400MHz, CDC la) <5 : 0 . 8 1 (3H, d, J = 5. 9 
Hz), 2. 18-2. 32 (2H, m), 2. 71-2. 78 (1H, m), 
4. 62 (1H, d, J = 1 3. 6Hz), 4. 84 (1H, s), 5. 00 
(1H, d, J = l 3. 6Hz), 5. 19 (2H, s), 6. 23-6. 32 
( 1 H , m) , 6. 45 (1H, d, J = 15. 8Hz), 6. 68-6. 78 
(2H, m),7.22(lH, dd,J = 4. 9 and 7.6Hz),7. 
30 (1H, d, J = 7 . 6Hz), 7. 39-7. 43 (lH,m), 7. 4 
5 (2H, d, J = 8 . 6Hz) , 7. 53 (2H, d, J = 8. 6Hz) , 7. 
68 (1H, dt, J=l. 7 and 7. 6Hz) ,7.75 (1H, s), 
7. 78 (1H, s), 7. 87 (1H, s), 8. 61 (1H, d, J = 4. 
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9 H z ) 

MS (F AB + ) : 5 4 4 (M + + 1 ) 
[a] d -52. 7° (c = 0. 63, 2 6 °C, * *? J — M 



ttrtffil 38 : (i) 2- (4-7P^E7ir;i/) -3 (2H, 4H) - 1, 
2 , 4 - h 'J7VP> 
4-7nt7x-^t K7^>- J^i&2. 24g (1 0 mm o 1) ©7k (4 

omi) mmz y u ^^>;i/St— 7J0M 1 • 02g dimmoi) ££0***6 

»BETffi«Lfco f#^H7t*&m© h;i/^> (5 0ml) SK&ifcfc^i&fcT 
FiJifJV7^>l. 4ml (lOmmol) ^itJ t 7^{b^7ir ; ;i/*7*'J 

;i/2. 2ml (lOmmol) £fln£x 2l$|fflAQfttit$fEbfco h;i/^>-£#f^L 

5 NzkgHb^ h U ^ATK^-eft&mbfco U# ft 3 

g (ifc*6 8%) £f#fco 

1 H — NMR (400MHz, DMSO-d 6 ) 6:7. 64 (2H, d, J = 9. 
0Hz), 7. 87 (2H, d, J = 9 . 0Hz), 12. 1 (1H, s) 
MS (E I ) : 2 3 9 (M + ) 

(ii) 2- (4-70^7 ±=JV} -4-^5 L ;i/-3 (2H, 4H) -1, 
2 , 4 - h U 7VD> 

38 (i) 127mg (0. 5 3mmo 1), M££U<>A4 3 9 
mg ( 3 . 18 mmo 1 ) ££1*3 — > 0 . 17ml (2. 7 3mmo 

1) ftil^tJl 0 8 (i i) hmWz.\sXmMfc&1to\ 3 Omg («9 

7%) §iM*^ltf#feo 

'H-NMR (4 0 0MHz, CDCL) 5 : 3. 37 (3H, s), 7. 53 
(1H, s) , 7. 54 (2H, d, J = 8. 9Hz), 7. 89 (2H, d, 
J = 8 . 9 H z ) 

M S ( F AB + ) : 2 5 4 (M + + 1 ) 
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(i i i) 


(2R, 


3 S, 


5 E) - 2 - ( 2 , 


4-^7WD7i^) -3 




6 - (4- 


(4- 


^;i/-3 (2H, 


4H) - 1 , 2 , 4- h 


D > — 2 — 






-1- (1H-1, 


2 , 4 - MJ 7"V-;b- 1 ->r 



- 5 -^3r-fe >- 2 -a-— >>k 
fb-^-t) K 73mg (0. 25mmol) „ 138 (ii) 95mg 

(0. 3 8mmo 1) N Si/^y>)A6mg (0. 0 3mmo 1) s h 
( 2-/^7i-Jl/) J >15mg (0. 05 mm o 1 ) &&Xf h 'Ji 

^;i/T^>0. 0 7ml (0. 5 Ommo 1) fl^t!) 2 <Z>*§^ ^ff JZ 

1 H — NMR (400MHz, CDCh) (5 : 0. 81 ( 3 H, d, J = 6. 3 
Hz), 2. 14-2. 32 ( 2 H, m) , 2. 68-2. 78 ( 1 H, ra) , 
3. 36 (3 H, s) , 4. 62 (1H, d, J = 1 3 . 9Hz) , 4. 81 
( 1 H, s), 4. 99 ( 1 H, d, J = 13. 9 H z ) , 6. 17-6. 27 
( 1 H, m) , 6. 44 ( 1 H, d, J = 15. 8Hz), 6. 67-6. 77 
( 2 H, m) , 7. 38-7. 45 ( 3 H, m) , 7. 53 ( 1 H, s) , 7. 
77 (1H, s) , 7. 87 (1H, s), 7. 91 (2H, d, J = 8 . 8H 
z) 

MS ( F AB + ) : 4 6 7 (M + + 1 ) 

[a] d -71. 7° (c = 0. 14, 24 °C, J— )V) 

jtj&MlAl : (i) 2 - (4-^0^71-;!/) -4-s-7^;i/-3 (2 
H, 4H)-1, 2, 4 - h UZVp> 

fc&Wal 38 (i) 1 8 Omg (1. 5mmo 1) , U £A 6 2 3m 

g (4. 5mmol) is £t>*2 - 3— K ^ > 0 . 4 4ml (3. 7 5mmo 
1) £flH\ it^mi 0 8 (i i) i:^tzbT^S'fb^l 33mg (JR*6 
0%) ^f&*hltifco 

1 H — NMR (400MHz, CDCL) 6:0. 95 ( 3 H, t, J = 7 . 5 
Hz), 1. 42 (3H, d, J = 6. 8Hz), 1. 72-1. 83 (2H, 
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m), 4. 08-4. 18 (1H, m) , 7. 53 (2H, d, J = 9. OH 
z) , 7. 93 (1H, s) , 7. 91 (2H, d, J = 9. 0Hz) 
MS (EI) : 2 9 5 (M + ) 



H) -1, 2, 4- 


h U 7VD>- 2 


--f;i/) 


7 m - 2- (2, 4-^7 




3-^5^- 1 - 


(1H- 


1 , 2 , 4-h U7^-;v- 1 - 



- 5 -^^r-b >- 2 -a— ;i/ 

ft&m Is HOmg (0. 3 8 mm o 1 K Ib^r^J 1 3 9 ( i ) 13 3m 
g (0. 4 5mmo 1) s »^^^A9mg (0.0 4mmo 1) s bVX 
( 2 -^^;i/7 ic >23mg (0. 08 mmo 1 ) &<fcl>* h U ^ 

3^1/7^ >0. 11ml (0. 7 9 mmo 1) it&m 2 (DiM& tmm^ 

Uta^tll0 2mg (iK^5 3%) £?#£ 0 

'H-NMR (400MHz, CDCL) 6:0. 81 ( 3 H, d, J = 6 . 1 
Hz), 0. 96 (3H, t, J = 7. 4Hz), 1. 43 (3H, d, J = 6. 
8Hz), 1. 73-1. 84 ( 2 H, m) , 2. 17-2. 32 ( 2 H, m) , 
2. 68-2. 77 ( 1 H, m) , 4. 09-4. 18 ( 1 H, m) , 4. 63 
(1H, d, J=13. 8Hz) , 4. 79 (1H, s) , 4. 99 (1H, d, 
J = 1 3 . 8Hz), 6. 17-6. 26 (lH,m), 6. 44 (1H, d, 
J=15. 8Hz), 6. 67-6. 78 (2H,m), 7. 40 (1H, d, 
J = 8. 5Hz) , 7. 40-7. 46 (1H, m) , 7. 53 (1H, s) , 
7. 78 (1H, s), 7. 87 (1H, s), 7. 93 (2H, d, J = 8. 
5 H z ) 

MS ( F A B + ) : 5 0 9 (M + + 1 ) 

[ a ] D -61.3° (c = 0. 5 2, 2 7'C, -Jl) 



14 0: ( i) 2 - ( 4 - y'u^y m -4 - (4-h'J 7)\s*u 
* h^r->^>^;i/) - 3 (2H, 4H) -1, 2, 4-F'J7VD> 

138 (i) 150mg (0. 6 3 mm o 1 K 60 %7^miti- V U 
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<>A 5 Omg (1. 25 mmo 1 ) N 4 - h U 7JV*n* h^y^>^l/7*D * 
h*0. 15ml (0. 94mmol) <bllrtJ 1 1 4 (i) £[5j*f}3bT 

mm<b&<®)2 3 3mg («9 0%) ^l«J:Ltllfc 0 
1 H — N MR (400MHz, CDCls) 6 : 4. 87 ( 2 H, s ) , 7 . 25 
(2H, d, J = 8. 6 Hz) , 7. 39 (2H, d, J = 8. 6Hz) , 7. 
50 (1H, s ) , 7. 54 ( 2 H, d, J = 8. 7Hz), 7. 90 (2H, 
d, J = 8 . 7 H z ) 
MS ( F AB + ) : 4 1 4 (M + + 1 ) 



(ii) (2R, 3S, 5E)-2-(2, 4-^7^P7i^) - 3- 
1- (1H-1, 2, 4 - h U T S J — )\/— 1 — i JV) - 6- (4- (4 
- (4 - HJ 7MP^ h^r->^>^;i/) - 3 ( 2 H, 4H) -1, 2, 4 - h 
U 7V P >- 2 -zAJkl 7 ^~J^) - 5 -^jp-b>- 2 -a— ;i/ 
<b^rt) K 7 3 m g ( 0 . 2 5 mm o 1 ) s {b&to 140 (i) 124mg 
(0 . 3 mmo 1) s »7^9A6mg (0. 0 3 mmo l) s h V * (2 

;b) *^:7^ > 1 5mg (0. 0 5 mmo 1) h 'J if ;i/ 

T*>0. 07ml (0. 5mmol) 2 ©ij-£rh EHBfc: Utt 

^1^8 3 mg (W5 3%) 

1 H — NMR (400MHz, CD C 1 3 ) 6:0. 81 (3H, d, J = 6 . 4 
Hz), 2. 17-2. 32 ( 2 H, m) , 2. 68-2. 78 ( 1 H, m) , 
4. 63 (1H, d, J = 1 3. 8Hz), 4. 81 (1H, s), 4. 88 
(2H, s), 5. 00 (1H, d, J=13. 8Hz), 6. 18-6. 28 
( 1 H, m) , 6. 44 (1H, d, J=15. 8Hz), 6. 67-6. 78 
( 2 H , m) , 7. 24 (2H, d, J = 8. 3Hz), 7. 38-7. 46 
(5 H, m) , 7. 49 (1H, s), 7. 78 (1H, s), 7. 87 (1H, 
s) , 7. 92 (2H, d, J = 8. 5Hz) 
MS ( F A B + ) : 6 2 7 (M + + 1 ) 

[a] D -46. 3° (c = 0. 7 5, 2 6°C, /^y— )V) 
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Yb^r#)14 1 : (i) 2- (4 -7°n=E7 i ~)V) -4- (4-b'J7MP 
*f-J]/^>¥)V) - 3 (2H, 4H) -1, 2, 4 - h'J7^P> 

fb^l 38 (i) 12 0 mg (0. 5 mmo IK 6 0%7^mihi~Y U t> 
A 3 0 mg ( 0 . 7 5 mmo 1 ) *?ctr>'4 - h U 7MP^f;K>i/jl/7D 5. 
F18 0mg (0. 75mmol) <b-&Vo 1 1 4 (i) hmm^LXm 

If^il5 8mg (W7 9%) Zmtco 

'H-NMR (4 0 0MHz, CDC1 3 ) d : 4. 93 ( 2 H, s ) , 7. 47 
(2H, d, J = 8. 2Hz), 7. 51 ( 1 H, s ) , 7. 55 (2H, d, 
J = 9 . 1Hz) , 7. 67 (2H, d, J = 8 . 2Hz), 7. 90 (2H, 
d, J = 9. 1 H z) 
MS (F AB + ) : 3 9 8 (M + + 1 ) 



(ii) (2R, 3S, 5E) -2- (2, 4-^7;i/tP7i_;V) -3- 
1- (1H-1, 2, 4-hU7';-JI/-l--f;V) - 6- (4- (4 
- (4-h'j7MP^f;K>^) -3 (2H, 4H) -1, 2, 4 - b U 

tvp>-2-^;i/) 7 ji - 5 -^^r-fe >- 2 -t|-— ;b 

ik^l, 73mg (0. 2 5 mmo 1) , fb^r^J 1 4 1 (i) 120mg 
( 0 . 3 mmo 1 ) , ||M7i;>)A6mg ( 0 . 0 3 mmo 1 ) s h ( 2 
-^jl/7HJl/) >15mg (0. 0 5 mmo 1) ifc.fctfh 

7^>0. 0 7ml (0. 5mmol) <bi^J2 (DW)£ihmm^ Ltg 

H{bl§r«3mg (1R^15%) 

'H-NMR (400MHz, CDCla) 6:0. 81 (3H, d, J = 6 . 1 
Hz), 2. 17-2. 32 ( 2 H, m) , 2. 68-2. 78 ( 1 H, m) , 
4. 63 (1H, d, J=13. 8Hz), 4. 81 (1H, s), 4. 94 
(2H, s), 4. 99 (1H, d, J=13. 8Hz), 6. 19-6. 27 
( 1 H, m) , 6. 45 (1H, d, J=15. 9Hz), 6. 67-6. 78 
( 2 H, m) , 7. 39-6. 45 ( 1 H, m) , 7. 42 (2H, d, J = 8. 
8Hz), 7. 47 (2H, d, J = 8. 0Hz), 7. 50 (1H, s), 7. 
66 (2H, d, J = 8. 0Hz), 7. 78 (1H, s), 7. 87 (1H, 
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s) , 7. 9 2 (2H, d, J = 8. 8Hz) 
MS ( F AB + ) : 6 1 1 (M + + 1 ) 
[a] d -49. 4° (c=l. 15, 2 7°C, *?;-Jl) 

Yb^r^J 14 2 : (i) 2- (4-^P ; E7x-;i>) - 4 - P^>^;V- 3 
(2H, 4H) -1, 2, 4-hUTV'P> 

ih^VQl 38 (i) 2 4 Omg (2mmo IK »'J^A8 3 Omg 
(6mmol) 3B&Xf7'n : £*/i7 u^ypy 0 . 5 4ml (5mmol) 
<b^r#Jl0 8 (ii) h 151*1 C L T gEM{bi%tJ 1 4 4 m g (M4 7%) 

1 H — NMR (400MHz, CDC1 3 ) 6 : 1. 72-2. 24 (8H, m) , 
4. 40-4. 48 (1H, m) , 7. 53 (2H, d, J = 9. OHz) , 7. 
55 (1H, s) , 7. 90 (2H, d, J = 9. OHz) 
MS ( F A B + ) : 3 0 8 (M + + 1 ) 

(ii) (2R, 3S, 5E) -6- (4- (4-->^P^>fil/-3 (2H, 
4H) -1, 2, 4 - h 'J7VP> - 2 --T;i/) 7zc~;i/) - 2- (2, 4 - x 

31 - 3 -ff-ji- 1 - (1H-1, 2, 4-hU7v-;i/-l 

K 7 3 m g ( 0 . 2 5 mm o 1 ) N tt&m 14 2 ( i ) 9 2 m g 
(0. 3mmo 1) s K^^i^A 6mg (0 . 0 3 mm o 1) N h'J^ (2 
-^fjl/7i^) *x 7 j > 1 5mg (0. 0 5mmo 1) £J;l>*b V^JV 
r^>0. 07ml (0. 5mmol) fbntl 2 <D±§^ i: |pj Cltll 

Mfb ^rt! 5 6 m g; (M?4 3%) £f#£<> 

1 H — NMR (400MHz, CDC1 3 ) 6:0. 8 1 (3H, d, J = 5 . 8 
Hz), 1. 70-2. 30 (10H,m), 2. 68-2. 77 ( 1 H, m) , 
4. 40-4. 49 (1H, m) , 4. 63 (1H, d, J = 13. 8Hz) , 
4. 80 (1H, s), 5. 00 (1H, d, J = 1 3. 8Hz) 3 6. 18- 
6. 26 (lH,m), 6. 44 (1H, d, J=15. 8Hz), 6. 67- 
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6. 78 ( 2 H , m) , 7. 38-7. 46 ( 3 H, m) , 7. 54 (1H, 
s), 7. 78 ( 1 H, s), 7. 87 ( 1 H, s) , 7. 93 ( 2 H, d, J 
= 8 . 6 H z) 

MS ( F AB + ) : 5 2 1 (M + + 1 ) 
[a] d -68. 4° (c = 0. 15, 2 6 °C, t^S—fr) 

ittjty} 14 3: ( i) 2 - -4 - (2, 2, 2-HJ 

y - 3 (2H, 4H) -1, 2, 4-h'J7v'P> 

<b-^^J 138 (i) 120mg (0. 5 mm o 1 ) , fitmti U t> A 4 1 5 m 
g (3mmol) i5it>"2, 2, 2 - F 'j7;VtDxf ;i/3-^ HO. 4 9 ml 
( 2 . 5 mmo 1) {bi%^ 10 8 ( i i) i: WSk £ b T ^Ms^ 8 1 

mg (1R^5 0%) ^tefi^h bTf#feo 

'H-NMR (4 0 0MHz, CDCL) 5 : 4. 34 (2H, q, J = 8. 5 
Hz), 7. 56 (2H, d, J = 9. 0Hz), 7. 67 (1H, s), 7. 
88 (2H, d, J = 9. 0Hz) 
MS (F AB + ) : 3 2 2 (M + + 1 ) 

(ii) (2R, 3S, 5E) - 2- (2, 4-v7MP7x_;i/) -3- 
p<^;i/-l- (1H-1, 2, 4-h'J7';-;i/-l--f;i/) -6 - (4- (4 
- (2, 2, 2 - h U Z2k±H^±2k) - 3 (2H, 4H) -1, 2, 4-h'J 
7VD>-2-^l/) - 5 -^-fe >- 2 -sfr— ;i/ 

fb^rtJ Is 73mg (0. 25 mm ol) s IbllrtJ 143 (i) 96rag 
( 0 . 4 5 mmo 1) N WtW*5 V*? A 6 mg ( 0 . 0 3 mmo 1) s h 
( 2 -^jl/7i-jl/) ^^7^ >15mg (0. 0 5 mmo 1) h'Jx 
f;i/7^>0. 0 7ml (0. 5mmol) it&Wl 2 £: PH$ iZ L 

TSI^tl3 6mg (W3 0°/o) 

'H-NMR (400MHz, CDCh) 6:0. 81 (3H, d, J = 5. 8 
Hz), 2. 17-2. 32 (2H, m), 2. 68-2. 76 ( 1 H, m) , 
4. 34 (1H, q, J = 8. 5Hz), 4. 63 (1H, d, J=13. 9H 
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z) , 4. 81 (1H, s), 5. 00 (1H, d, J = 1 3. 9 Hz) , 6. 

19-6. 2 8 ( 1 H, m) , 6. 4 5 ( 1 H, d, J = 1 5 . 8Hz), 6. 

67-6. 78 (2Hj m) , 7. 39-7. 46 ( 3 H, m) , 7. 66 (1 

H, s), 7. 78 ( 1 H, s) , 7. 87 (1H, s), 7. 89 (2 H, d , 
J = 8 . 7 H z ) 

MS (FAB + ) : 5 3 5 (M + + 1 ) 

[a] d -51.3° (c = 0. 8, 2 6°C, 7V) 



Mtiii ; (i) 2 - (4 --7"d^7 ji -4 - (2, 2, 3, 3- 
rh77MP7 , P^) - 3 (2H, 4H) -1, 2, 4-h'J7V'P> 
flS^tt 138 (i) 24 0mg (lmmol), j^^* iJ^A8 3 0mg 
( 6mmo 1 ) *5«fcU f 2 , 2, 3, 3-r h7 7;VtP/Pf;va-^ F0. 6 
ml ( 5mmo 1 ) £fflV\ 1 0 8 ( i i) tmmiz It^IM 1 5 

lmg (1R^4 3%) ^^fe^^h UTt#7co 

1 H — NMR (400MHz, CDCh) 5 : 4. 3 1 ( 2 H, t, J=14. 
6Hz), 5. 94 (1H, t t , J = 2 . 4 and 53. 1Hz) , 7. 
56 (2H, d, J=9. 0Hz), 7. 66 ( 1 H, s), 7. 88 (2H, 
d, J = 9 . 0 H z) 
MS (FAB + ) : 3 5 4 (M + + 1 ) 



(ii) (2R, 3S, 5E) -2- (2, 4-^7;i/tD7i-;i/) -3- 
^71/- 6- (4 - (4 - (2, 2, 3, 3-f b7 7;i/^P7'P^) -3 

(2H, 4H) -1, 2, 4-h'J7yp>-2-^;b) 7 -1- (1 

H-l, 2, 4 - h U TV— )]/- 1 - 5 -^-te >- 2 -7J-— 71/ 

ih&m Is 73mg (0. 2 5 mm o 1 K -fb l§r#3 144 (i) 106mg 

(0. 4 5mmo 1) N »7^>)A6mg (0.0 3mmo IK h U X 

( 2 -^f;i/7 m— 71/) 7^>1 5mg (0. 05 mmo 1 ) i5<fct>* h 'J x 
3^1/7^ >0. 0 7ml (0. 5mmol) M20i^iil:l 
t^lft^6 7mg (W4 7°/ 0 ) 
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1 H — NMR (400MHz, CDCh) 6:0. 81 (3H, d, J = 6. 4 
Hz), 2 . 17-2. 32 ( 2 H, m) , 2. 68-2. 78 ( 1 H, m) , 
4. 31 (2H, t, J=14. 6 H z ) , 4. 63 (1H, d, J=14. 0 
Hz) , 4. 81 (1H, s), 5. 00 (1H, d, J = 1 4. 0Hz), 5. 
95 (1H, tt, J = 2 . 4 and 53. 1Hz), 6. 19-6. 28 
( 1 H , m) , 6. 45 (1H, d, J = 1 5 . 9Hz), 6. 67-6. 78 
(2H, m) , 7. 39-7. 46 (3H, m) , 7. 66 (1H, s) , 7. 
78 (1H, s), 7. 87 (1H, s), 7. 90 (2H, d, J = 8. 6H 
z) 

MS ( F A B + ) : 5 6 7 (M + + 1 ) 
[a] D -51. 1° ( c = 0 . 73, 26 °C, *#J—)V) 

-fb£r^l4 5 : (i) 2- (4-7P^7xr^) -4- (^'jy>-2-^ 
)l X*)]/) - 3 (2H, 4H) -1, 2, 4-hU7^P> 

<b^l 38 (i) 1 2 Omg (0. 5mmo 1) s WJ^A3 4 6m 
g (2. 5mmol) & cfctF 2 - :7*n^ U 5* >Hfb7.kfiU& 3 7 9 m g 

( 1 . 5mmo 1) ib&Vo 1 0 8 ( i i) i: @$ iz L T *»fb-&-*&J 1 3 

8mg (IR^8 4%) ^M*i:lTllfeo 

1 H — NMR (4 0 0MHz, DMSO-ds) 6:4. 98 (2H, s) , 7. 
25-7. 29 (2H, m), 7. 38 (1H, d, J = 7. 8Hz), 7. 5 
3 (2H, d, J = 9 . 0Hz) , 7. 72 (1H, dt, J = 1 . 7 and 

7. 8Hz), 7. 81 (1H, s), 7. 90 (2H, d, J = 9. OH 
z) , 8. 5 8 - 8. 6 2 ( 1 H, m) 
MS (EI) : 3 3 0 (M + ) 

(ii) (2R, 3S, 5E)-2-(2, 4-^7;i/^P7xz;t/) - 3- 
,* 6- (4- (4- (b-'J S^>- 2 --r;i/^^-;i/) -3 (2H, 4H) - 

1, 2, 4-F'J7V'p>-2-^;1/) Z-^2L2 "I - (1H-1, 2, 4- 
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{t&QHs 73mg (0. 2 5mmo 1) , fb^t) 1 4 5 ( i) 9 9mg 
(0. 3mmo 1) N M^7^i)A6mg (0. 0 3mmo 1) N h >J X ( 2 
-^Jb7i=;i/) *^7-f > 1 5mg (0. 0 5mmo 1) 43 ^ h 'J ;i/ 
!P^>0. 07ml (0. 5mmol) fcffllv fb^«3 2 0^-&^|BJ^t LT^ 
Mfb^tJl0 5mg (W7 7%) £t#fco 

'H-NMR (400MHz, CDC 1 3) 5:0. 81 (3H, d, J=5. 8 
Hz), 2. 16-2. 32 (2 H, m) , 2. 68-2. 78 ( 1 H, m) , 

4. 62 (1H, d, J = 1 3. 9Hz), 4. 80 (1H, s), 4. 97- 

5. 02 (3 H, m) , 6. 17-6. 26 (1H, m), 6. 44 (1H, d, 
J = 1 5 . 9Hz), 6. 67-6. 78 ( 2 H, m) , 7. 25-7. 28 

( 1 H, m) , 7. 38-7. 45 (4 H, m) , 7. 71 (1H, dt, J = 
1.7 and 7. 6Hz),7. 77 (1H, s) , 7. 80 (1H, s), 
7. 87 (1H, s) , 7. 92 (2H, d, J = 8. 7Hz) , 8. 58-8. 
6 2 ( 1 H, m) 

MS ( F AB + ) : 5 4 4 (M + + 1 ) 
[a] d -45.8° ( c = 0 . 5 6 , 2 0°C, — )V) 



lk&W)146 : (i) 2- (4-^Pt7xr;i/) -4- (4->7>>-2- 
7;i/^-D^>^;i/) -3 (2H, 4H) -1, 2, 4-h'J7VP> 

<b^t)l 38 (i) 120mg (0. 5 mm o 1 K »'J'>A2 0 8m 
g (1. 5mmol) &£U4-7v : £*^;i>-3-7)l*U'OV-VVJl'l 
6 Omg (0. 7 5mmo 1) \\^% \ 0 8 (i i) fclTOfc: LT^M 

M*!l4 5mg (iR¥7 8%) ^M*tltl#fco 

'H-NMR (400MHz, CDC 1 3) (5:4. 97 (2H, d, J = 1 . 0 
Hz) , 7. 44 (1H, dd, J=l. 5 and 9. 3 Hz) , 7. 5 1 
(1H, dd, J=1.5 and 7. 8Hz),7.54(2H, d,J = 
8. 8Hz), 7. 60 (1H, t, J = 7. 8Hz), 7. 63 (1H, s), 
7. 86 (2H, d, J = 8. 8Hz) 
MS (EI) : 3 7 2 (M + ) 
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(ii) (2R, 3 S , 5E) - 6- ( 4 - (4 - ( 4 - > 




- 2 -7;i/^r 


D^>^;i/) - 3 (2H, 4H) -1, 2, 4-F'J7V*D> 


- 2 


--on ? =. 


— -2 - (2, 4-i/7MD7i^) -3-^;i/- 


1 - 


( 1 H- 1 , 


2, 4 - h u 7"/— 1 — f ;i0 - 5 --\^r^>- 2 






4"b£rtl Is 7 3 m g ( 0 . 2 5 mm o 1 ) . 1t&Vd 1 4 6 ( 


i) 


1 1 2 mg 



(0. 3mmo 1) ^ WfW^WA 6mg (0. 0 3mmo 1) , h U 7 (2 
- iL—Jl) *X7^ >15mg (0 . 0 5mmo 1) &cfc£>*h V 

T<>0. 0 7ml (0. 5mmol) £J4H\ it^^a 2 (DWiftt. mffilz Uti 
mik^m 5 9 m g (XR*4 0%) £f#fco 

1 H — NMR (400MHz, CDC 1 3 ) 6 : 0. 81 (3H, d, J = 6. 1 
Hz), 2. 14-2. 32 ( 2 H, m) , 2. 68-2. 77 ( 1 H, m) , 
4. 62 (1H, d, J = 1 3. 9Hz), 4. 80 (1H, s), 4. 97 
(2H, s), 4. 99 (1H, d, J=13. 9Hz), 6. 18-6. 27 
(lH,m), 6. 44 (1H, d, J = 15. 8Hz), 6. 67-6. 78 
(2H, m) , 7. 38-7. 45 (4H, m) , 7. 50 (1H, dd, J = 
1.4 and 7.8Hz),7. 57-7. 63 (2H, m),7.78 
(1H, s), 7. 87 (1H, s), 7. 88 (2H, d, J = 8. 7Hz) 
MS (FAB + ) : 5 8 6 (M + + 1 ) 
[a] d -46. 9° (c = 0. 8 8, 2 5°C, ^^y— )V) 



fb^l47 : (i) 1- (4 -7p^7x-^) -2 (1H, 3H) ->f * 

4 - 7n^7- 'J > 5 . 16g (30 mm o 1 ) ©ftiif^ (60ml) m 
M(-7K^Ts f'J^>3. 64ml (4 5mmol) *iO*7i-;i/^DD^ 
p<-h5. 27ml (42mmol) £JQ;L. 3 0 #^{1?$ Lfco 

iS0f'Ji;> (3ml) 1^1:2, h^yx^7^ >5. 24m 

1 (3 6mmol) 5 0 °CT 3 bfco U#?> 
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M(D* & J — )l ( 1 5 0 m 1 ) mWLlz 0.25 NffiK 150ml &Mz.. Sfit 

^<b^tJ6. 12g (i|K^8 5%) $l«atHf;o 
1 H-NMR (400MHz, CDCL) 6:6. 44 (1H, dd, J = 2 . 
3 and 3. OHz) ,6.54 (1H, dd, J = 2.3 and 3. 
0Hz) , 7. 49 (2H, d, J = 8. 9Hz) , 7. 57 (2H, d, J = 
8 . 9 H z) 

MS ( F AB + ) : 2 3 9 (M + + 1 ) 



(ii) 1- (4-7u^7 ^-Jl) -3 2 (1H, 3H) ->f * 

ittxVQl 47 (i) 2 0 0mg (0. 8 4mmo 1) N »'J^A6 9 4 
mg ( 5 . 0 2 mmo 1 ) Fp<£ > 0 . 26ml (4. 1 8mmo 

1) <b^l 0 8 (i i) ^IpJJitcLT^Mffcl^J 1 5 Omg (iR*7 

1%) ^M*tUtfffeo 

'H-NMR (400MHz, CDCh) d : 3. 32 (3H, s), 6. 34 
(1H, d, J = 3. 2Hz), 6. 54 (1H, d, J = 3. 2Hz), 7. 
5 3 (4 H, s) 

MS (F AB + ) : 2 5 3 (M + + 1 ) 

(iii) (2R, 3S, 5E) -2- (2, 4 - P y -3 
-p<^;i/-6- (4- (3-^^;i/-2 (1H, 3H) -^^'VP>-1-^ 

-1- (1H-1, 2, 4 - h 'J 7'/-Jl/- 1 — ( )V) -5-^v 

ik-gm 1 „ 73rag (0. 2 5 mm o 1 ) , <b^t) 147 (ii) 95mg 
( 0 . 3 8 mmo 1) „ ii^7y<)A6mg ( 0 . 0 3 mmo 1) N h 
(2 > 1 5mg (0. 0 5 mmo 1) jfei^h iji 

fjl/7^>0. 0 7ml (0. 5mmol) &flH\ fb-£$J 2 l^&tc L 

Tlll^tl6 0mg (W5 2°/ 0 ) £f#fco 
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1 H — NMR (400MHz, CDC1 3 ) 6:0. 80 (3H, d, J = 6. 1 
Hz) , 2. 15-2. 28 (2H, m), 2. 68-2. 78 (1H, m), 
3. 32 (3H, s), 4. 63 (1H, d, J=13. 9Hz), 4. 84 
(1H, s), 4. 99 (1H, d, J=13. 9Hz), 6. 17-6. 25 
(1H, m) , 6. 32 (1H, d, J = 3. 1Hz) , 6. 44 (1H, d, 
J = 1 5 . 9Hz), 6. 56 (1H, d, J = 3. 1Hz), 6. 68-6. 
78 (2H, m) , 7. 36-7. 45 (1H, m), 7. 39 (2H, d, J 
= 8. 6Hz), 7. 55 (2H, d, J = 8. 6Hz), 7. 77 (1H, 
s), 7. 88 (1H, s) 
MS (F AB + ) : 4 6 6 (M + + 1 ) 
0] D -57.3° (c= 1 . 1 5 , 2 3°C, *?;—Jl) 

{b^j 1 4 8 : (i) 1- (4 -/P^7 :n-;iQ - 3 2 (1H, 
3 H) ->f ^ gVP> 

"fb-£rtJl 47 (i) 1 2 Omg (0. 5mmo 1) , fim* U £A4 1 5m 
g (3mmo 1) &«fclF3 — K^^>0. 2ml (2 . 5mmo 1) -fb 

^108 (i i) tmm^Lxmmit^i 05mg {w%mi 9%) &m&m 



1 H — NMR (4 0 0MHz, CDCla 


) 6 : 1. 33 (3H, t, J = 7 


. 3 


Hz) , 3. 73 (2H, q, J = 7. 


3Hz) , 6. 37 (1H, d, J 


= 3 


OHz), 6. 55 (1H, d, J = 3 


. OHz) , 7. 5 3 (4H, s) 




MS (FAB + ) : 2 6 7 (M + + 1 ) 






(i i) (2R, 3 S, 5E) -2- 


(2, 4-y7MD7x-;i/) - 


6 - 


(4- (3-:n^;i/-2 (1H, 3H) 


^vd>- i — r;i/) 




- 3 1 - (1H-1, 2 , 4 


- h o Tv-;b- l - - 5- 





-fe >- 2 ;i/ 

fb£^l> 103rag (0. 35mmol), fb^ 1 4 8 ( i) 9 9mg 
( 0 . 3 7mmo 1 ) N S^7i?^A8mg ( 0 . 0 4 mmo 1 ) N h U X 
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( 2 -*?-J]/y ^— JV) *77022mg (0. 07mmol) &&TfhV^ 

?-;iT*>0. 1ml (0. 7 2mmol) ib&Sfa 2 (Dm^tmm^ U 

1 H — NMR (400MHz, CDC1 3 ) 6:0. 80 (3H, d, J = 6. 1 
Hz), 1. 33 (3H, t, J = 7 . 3Hz), 2. 15-2. 32 (2H, 
m), 2. 68-2. 77 (1H, m) , 3. 73 (2H, q, J=7. 3H 
z), 4. 63 (1H, d, J=13. 9Hz), 4. 83 (1H, s), 4. 
99 (1H, d, J=13. 9Hz), 6. 16-6. 25 ( 1 H , m) , 6. 
36 (1H, d, J = 3. OHz) , 6. 43 (1H, d, J = 1 6 . OHz) , 
6. 56 (1H, d, J = 3. OHz), 6. 67-6. 77 ( 2 H, m) , 7. 
37-7. 45 ( 1 H, m) , 7. 39 (2H, d, J = 8 . 5Hz), 7. 5 
6 (2H, d, J = 8 . 5Hz) , 7. 77 (1H, s) , 7. 88 (1H, 
s) 

MS ( F A B + ) : 4 8 0 (M + + 1 ) 
[a] d -54. 9° (c = 0. 4 8, 2 6°C, 

jfr£W±AJ) : (i) 1- (4 -7"p^£7 ji-;1/) - 3 - t°p 2 (1H, 

3H) -4 L£Vp> 

147 (i) 120mg (0. 5 mm o 1 ) s fimti 'J^A4 1 5mg 
( 3mmo 1) & <fctM -3 — h*7*D/^> 0 . 2 5ml (2. 5 mmo 1 ) 

v\ it&yoi 0 8 (i i) bmmfcLxmmit&m 1 06m g (i&*7 5%) § 

1 H — NMR (400MHz, CDC 1 3 ) (5:0. 97 (3H, t, J = 7. 4 
Hz), 1. 69-1. 79 ( 2 H, m) , 3. 63 (2H, t, J = 7. 2H 
z), 6. 35 (1H, d, J=3. 1Hz), 6. 55 (1H, d, J = 3. 
1Hz) , 7. 53 (4H, s) 
MS (F AB + ) : 2 8 1 (M + + 1) 



(ii) (2R, 3S, 5E) -2- (2, 4-^7jl/tn7xrjb) -3- 
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(4- ( 3 -7°P bVb- 2 (1H, 3H) -^^Vp>-1-^ 
;t/) 7x-jl/) -1- (1H-1, 2, 4-h'J7';-;i/-l--f^) - 5 
^r-b>- 2 JV 

it^m Is lOlmg (0. 35 mm o 1 ) N ik&W) 14 9 ( i ) 10 2m 
g (0. 3 6mmo 1) ^ l^^y^ASmg (0. 0 4mmo 1) „ h U7, 
( 2 -*3-)]s7 i w > 2 1 mg ( 0 . 0 7mmo 1 ) %&Tf F'Jx 
^;i/T^>0. 1ml (0. 7 2mmol) fcffll^ it^m 2 (Dm^tmUlZL 

1 H — NMR (400MHz, CDCh) (5:0. 80 (3H, d, J = 6. 3 
Hz) , 0. 97 (3H, t, J = 7. 4Hz), 1. 69-1. 78 (2H, 
m), 2. 16-2. 32 ( 2 H, m) , 2. 68-2. 78 ( 1 H, m) , 3. 
63 (2H, t, J = 7. 2Hz), 4. 63 (1H, d, J=14. 0Hz), 
4. 80 (1H, s), 4. 99 (1H, d, J=14. 0Hz) , 6. 17- 
6. 25 ( 1 H , m) , 6. 34 (1H, d, J = 3. 0Hz), 6. 43 (1 
H, d, J=15. 8Hz), 6. 56 (1H, d, J = 3 . 0Hz), 6. 6 
7-6. 77 ( 2 H, m) , 7. 37-7. 46 ( 1 H, m) , 7. 39 (2H, 
d, J = 8. 5Hz), 7. 57 (2H, d, J = 8. 5Hz), 7. 78 (1 
H, s ) , 7 . 8 7 ( 1 H, s) 
MS ( F A B + ) : 4 9 4 (M + + 1 ) 

[a] D -59. 8° (c = 0. 47, 26 °C, J—)l>) 

jb-^tl 15 0: (i) 1 - (4 -ya^y ^-Jl) - 3 V7°PbVl/- 2 
( 1 H, 3H) ->f ^Vp> 

it&y>}l 47 (i) 2 3 9mg (lmmol), 3 Omg 

(6mmo 1) jsir; 2 -3— F7d;1>0 . 5ml (5mmo 1) 4b 
^i3l 0 8 (i i) ^IlJ^^LTa^b^l 56mg ( W 5 6%) 

1 H — NMR (400MHz, CDCL) 6 : 1. 35 (6H, d, J=6. 6 
Hz), 4. 43-4. 51 ( 1 H, m) , 6. 41 (1H, d, J = 3 . OH 
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z) , 6. 55 ( 1 H, d, J = 3. 0Hz) , 7. 53 (4H, s) 
MS (F AB + ) : 2 8 1 (M + + 1 ) 

(ii) (2R, 3S, 5E) - 2- (2, 4-^7J^D7x_;v) - 6- 
(4- (3-^77*0^-2 (1H, 3H) - <j % gV P > - 1 - ± )±} 7 

- 1 - (1H-1, 2, 4 - V l-J )l) -5 

-^x^-te >- 2 -3r—)l 

it^M U 136mg (0. 46mmol) , 1h&®} 150 (i) 156m 
g ( 0 . 5 6 mmo 1 ) „ WtW^WI* lOmg ( 0 : 0 5 mmo 1 ) N h U 
7. ( 2 -*^7l/7 ^ >f >28mg (0. 09 mmo 1 ) h >J 

x^7^>0. 13 ml (0. 9 3 mmo 1 ) £flH\ fbi^$) 2 ©t§-£-h leJIi 
lzi,zmm<b'&®}l llmg (W4 9«/o) ^ftfeo 

1 H — NMR (400MHz, CDCL) 6:0. 81 (3H, d, J = 6. 1 
Hz), 1. 35 (6H, d, J = 6. 9Hz), 2. 16-2. 32 (2H, 
m), 2. 68-2. 77 (lH,m), 4. 44-4. 51 (lH,m), 4. 
63 (1H, d, J=13. 9Hz), 4. 81 (1H, s), 4. 99 (1H, 
d, J=13. 9Hz), 6. 17-6. 25 ( 1 H, m) , 6. 39 (1H, 
d, J = 3. 2Hz), 6. 43 (1H, d, J = 1 5 . 8Hz), 6. 57 

(1H, d, J = 3 . 2Hz), 6. 67-6. 77 (2H,m), 7. 36- 
7. 45 (1 H, m) , 7. 39 (2H, d, J = 8. 8Hz), 7. 56 (2 
H, d, J = 8 . 8 H z) , 7. 78 (1H, s) , 7. 87 (1H, s) 
MS (FAB 4 ) : 4 9 4 (M + + 1 ) 

[a] D -46.6° (c = 0. 8 8, 26 °C, J— Jl) 

jt&m 15 1: ( i ) 1 ~ (4 -70^7 - 3 -7^71/- 2 ( 1 H, 

3H) -J jjVP> 

*b£-#Jl 47 (i) 120mg (0. 5 mmo 1) , M*'J7A4 1 5 m 
g ( 3 mmo 1 ) ;fc<fct>' 1 -3— F^>0. 29ml (2. 5 mmo 1 ) 

ft&m 10 8 ( i i) hlUfilt LXmrn^t^ l 0 4mg (OT7 1%) £ 
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! H-NMR (4 0 0MHz, CDCb) 5 : 0. 96 (3H, t, J = 7. 3 
Hz), 1. 34-1. 44 ( 2 H, m) , 1. 65-1. 73 ( 2 H, m) , 
3. 66 (2H, t, J = 7. 2 H z) , 6. 35 (1H, d, J = 3. 1H 
z), 6. 54 (1H, d, J = 3. 1Hz), 7. 53 (4H, s) 
MS (EI) : 2 9 4 (M + ) 



(ii) (2R, 3S, 5E) - 6- (4 - (3-7'^;i/-2 (1H, 3H) 



-A 


^v"D>-l-^ji/) 7i-;i/) 


-2- (2, 


4-^7jl/tD7 3i 




- 3 


1 - (1H-1, 2 , 4 


- b U TV- 


1 --f;i/) - 5 





fc&M U 9 5 m g (0. 32 mm o 1 ) „ 151 (i) lOOmg 

(0. 3 4mmo 1) s »7^9A8mg (0. 0 3mmo 1) s b U X 
(2-y^;i/7xr;b) *77O20mg (0. 07mmol) tSit^h'Ji 

^;i/T^>0. 0 9 ml (0. 6 5 mmo 1 ) <t-&W}2 (DWr&tmWilz 

lt«^6 0mg (W3 7°/ 0 ) 

1 H — N MR (400MHz, CD C 1 3 ) (5:0. 8 1 (3H, d, J = 5 . 8 
Hz), 0. 96 (3H, t, J = 7 . 3Hz), 1. 34-1. 44 (2H, 
m), 1. 66-1. 73 (2H,m), 2. 16-2. 32 (2H,m), 2. 
68-2. 77 (1H, m), 3. 67 (2H, t, J = 7. 2Hz), 4. 6 
3 (1H, d, J=13. 9Hz), 4. 81 (1H, s), 4. 99 (1H, 
d, J=13. 9Hz), 6. 17-6. 25 (lH,m), 7. 34 (1H, 
d, J = 3. 0Hz), 6. 43 (1H, d, J=15. 9Hz), 6. 56 

(1H, d, J = 3 . 0Hz), 6. 67-6. 77 ( 2 H, m) , 7. 36- 
7. 45 (1 H, m) , 7. 39 (2H 5 d, J = 8. 7Hz), 7. 56 (2 
H, d, J = 8. 7Hz), 7. 77 (1H, s), 7. 88 (1H, s) 
MS (F AB + ) : 5 0 8 (M + + 1 ) 

[a] D -51.2° (c = 1 . 4 2, 2 6°C, 
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fc^l 5 2 : (i) 1- ^=-)l) -3 - s-yj-jv- 2 (1 

H, 3 H) ziii^ 
it&W) 147 (i) 2 3 9mg ( 1 mm o 1 ) N U<>A830mg 
(6mmo 1) 2 -3— K ^ > 0 . 58ml ( 5 mm o 1) <b 



^ril08 (ii) ^1§{3LT3t^b-£$)l 2 5mg 


2%) 








1 H-NMR (400MHz, CDC 1 3) 6 : 0. 


9 1 


( 3 H, t , J = 7 . 4 


Hz), 1. 33 (3H, d, J = 6 . 8Hz), 


1 . 


64-1. 72 (2H, 


m), 4. 13-4. 2 8 ( 1 H, m) , 6. 36 


(1H, d, J = 3. 2H 


z), 6. 57 (1H, d, J = 3. 2Hz), 7 


. 5 


1 - 7 . 5 8 (4 H, 


m) 






MS (E I ) : 2 9 4 (M + ) 






(ii) (2R, 3S, 5E) - 6- (4 - (3 


— s 


2 ( 1 H, 3 


H) --f^#Vn>-l — (JV) 7x-jl/) -2- 


(2 




;b) - 3-^^-JV- 1 - (1H-1, 2, 4-HJ 


* 

TV 


—JV- 1-^ JV) - 5 - 



Yb^r W Is 1 1 4 m g ( 0 . 3 9 mm o 1 ) N <b^#3 15 2 ( i ) 12 0m 
g ( 0 . 4 1 mmo 1 ) . St^^S^A 9mg (0. 0 4 mmo 1 ) , h'J^ 

( 2 -*3~)Vy ;n— ;b) *X7^ >24mg (0. 08 mmo 1 ) h'Jx 
^7^>0. 1 lml (0. 7 9ramol) {b^i2CDi^J:^lil: 

UTStM:i§rt)8 5mg (W4 3°/o) £t#fco 

'H-NMR (400MHz, CDC 1 3) 6:0. 81 (3H, d, J = 6. 1 
Hz), 0. 93 (3H, t, J = 7 . 3Hz), 1. 33 (3H, d, J = 6. 
8Hz), 1. 64-1. 72 (2H, m), 2. 16-2. 32 (2H, m), 
2. 68-2. 77 ( 1 H, m) , 4. 19-4. 29 ( 1 H, m) , 4. 63 
(1H, d, J=13. 9Hz) , 4. 80 (1H, s) , 4. 99 (1H, d, 
J=13. 9Hz), 6. 17-6. 25 ( 1 H, m) , 6. 35 (1H, d, 
J = 3. 2Hz), 6. 43 (1H, d, J=l 5. 8Hz), 6. 57 (1H, 
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d , J = 3. 2Hz), 6. 67-6. 77 ( 2 H , m) , 7. 37-7. 45 
(1H, m) , 7. 39 (2H, d, J = 8 . 5 H z ) , 7. 58 ( 2 H, d, 
J = 8. 5Hz), 7. 78 (1H, s), 7. 87 (1H, s) 
MS (F AB + ) : 5 0 8 (M + + 1 ) 

[a] d -58.9° ( c = 0 . 4 3 , 2 7°C, ft) 

Yb^l53: (i) 1- (4-^d ; E7x-;p) -3-'>^D^;H2 
( 1 H, 3H) -4 jjgVP> 

147 (i) 2 3 9mg ( 1 mm o 1 ) s JKK* U>)A8 3 0mg 
(emmoD^V^^D^Wo^O. 5 4ml (5mmol)£ffl 
fb-^SBl 0 8 ( i i) h^itLTSiMS 2mg (W2 7%) 

'H-NMR (400MHz, CDCh) 6 : 1. 62-1. 86 (6H, m) , 
2. 07-2. 17 ( 2 H, m) , 4. 53-4. 62 ( 1 H, m) , 6. 38 
(1H, d, J = 3. 2Hz) , 6. 54 (1H, d, J = 3. 2Hz) , 7. 
5 3 ( 4 H, s ) 

MS (FAB + ) : 3 0 7 (M + + 1 ) 

(ii) (2R, 3S, 5E) -6- (4- ( 3 - i/Z u ^y^ft- 2 ( 1 H, 
3H) ^Vvvy- I -J ft) 7xz;i/) - 2- (2, 4-^7MP7x 
-Jb) - 3-^^ ft- 1 - (1H-1, 2, 4- h VT^J—ft- l-J ft) -5 
-^\^r-b>- 2 ft 

Is 7 1 m g (0. 2 4 mm o 1 K ibSVo 153 (i) 78mg 
(0. 2 5mmo 1) N SI^7^i)A6mg (0.0 3 mm o 1) > h'JX 
(2-^f;i/7i-;i/) *77^ >15mg (0. 0 5mmo 1) &&T*V U 
3-ftTX>0. 07ml (0. 50mmol) 4k&y» 2 <DW>&km$fkte 

ltiIM4 3mg (W3 4%) 

'H-NMR (400MHz, CDCh) (5:0. 81 (3H, d, J = 6 . 1 
Hz), 1. 65-1. 87 ( 6 H, m) , 2. 05-2. 30 (4 H, m) , 
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2 . 68-2. 77 ( 1 H, m) , 4 . 54-4. 63 ( 1 H, m) , 4. 63 
(1H, d, J = 1 3. 9Hz) , 4. 80 (1H, s) , 4. 99 (1H, d, 
J = 1 3 . 9Hz), 6. 16-6. 25 ( 1 H, m) , 6. 37 ( 1 H, d, 
J = 3 . 2 H z) , 6. 44 ( 1 H, d, J = 1 5 . 8Hz), 6. 56 (1H, 
d, J = 3 . 2Hz), 6. 67-6. 77 ( 2 H , m) , 7. 36-7. 45 
(1H, m) , 7. 39 (2H, d, J = 8 . 8Hz) , 7. 56 (2H, d, 
J = 8 . 8Hz), 7. 78 (1H, s), 7. 87 (1H, s) 
M S (F AB + ) : 5 2 0 (M + + 1 ) 
[ a] d -54.4° (c = 0. 52,27 °C, * 9 J — )l) 

jt^M 15 4: ( i) 1 - (4 -zfa^y^-jy) -3- (4 - h U 
£ h^r->^>^;i/) -2 (1H, 3H) -^^VP> 

tt&m 147 (i) 2 0 0mg (0. 87 mm o 1 ) N 6 0 %7kmikj- Y »J 
->A6 6mg (1. 6 5mmo 1) j3«tV4- h >J7MD^ h 
nU'O. 2ml (1. 2 5mmo 1) ik&Vdl 1 4 ( i) tmm^V 

Xmm<b&V0 3 1 6mg (W9 1%) ^#f;o 

'H-NMR (400MHz, CDCb) d : 4. 85 (2H, s), 6. 30 
(1H, d, J = 3. 1Hz), 6. 57 (1H, d, J = 3. 1Hz) , 7. 
21 (2H, d, J = 8. 8Hz) , 7. 36 (2H, d, J = 8. 8Hz) , 
7 . 5 4 (4 H, s) 
MS ( F A B + ) : 4 1 3 (M + + 1 ) 

(ii) (2R, 3S, 5E) -2- (2, 4-^7MP7x^) -3- 

(1H-1, 2, 4-h'J7';-^-l--f^) - 6- (4- (3 
- (4 - b !i ZikzLE^ h*$"Oi?)V) - 2 (1H, 3H) — f^VD>- 
l-^Qb) 7 xr;b) - 5 >- 2 ;i> 
<b£^ U 73mg (0. 2 5 mm o 1 K <b^#3 154 (i) 155mg 
(0. 3 8mmo 1) „ ffiW^^iStrJ* 6mg (0. 0 3mmo 1) N hUX 
( 2-^f^7i-jV) -fc^y 4 >l5mg (0. 05 mmo 1 ) £ &TF h U x. 
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f;i/7^>0. 0 7ml (0. 5mmol) ik^W) 2 (D^^hmU^ L 

T«^tl6 0mg (W3 8%) £t#£o 

1 H — NMR (400MHz, CDCL) 5:0. 81 (3 H, d, J=6. 3 
Hz), 2, 14-2. 32 (2H,m), 2. 68-2. 77 ( 1 H, m) , 
4. 63 (1H, d, J = 13. 9Hz), 4. 81 (1H, s) , 4. 86 
(2H, s), 5. 00 (1H, d, J = 13. 9Hz), 6. 18-6. 26 
( 1 H, m) , 6. 29 (1H, d, J = 3 . 1Hz), 6. 44 (1H, d, 
J = 15. 6Hz), 6. 59 (1H, d, J = 3. 1Hz), 6. 67-6. 
78 (2H, m) , 7. 20 (2H, d, J = 8. 4Hz) , 7. 34-7. 4 
5 ( 5 H, m) , 7. 57 (2H, d, J = 8 . 4Hz), 7. 78 (1H, 
s) , 7. 87 (1H, s) 
MS ( F A B + ) : 6 2 6 (M + + 1 ) 
[£*] D -49.4° (c = 0.7,25°C, 

ihi^ty) 15 5: ( i ) 1 - ( 4 - rfu x. -jl) - 3 - ( 4 - HJ 7)V#v 

^^;i/^>^;i/) -2 (1H, 3H) 5. Vv'n> 

147 (i) 2 3 9mg (lmraol), 6 0%7Kmit± h U <>A 6 
Omg ( 1 . 5 mmo 1 ) &cfc£>*4 - h U 7jl/tny^>>;jbyD 5. K 3 5 
9mg ( 1 . 5 mmo 1) 1 1 4 ( i) tmm^ LTitSlfcllrtJ 

3 3 8mg («i8 5%) 

'H-NMR (4 0 0MHz, CDCL) 5 : 4. 91 (2H, s), 6. 31 
(1H, d, J = 3. 1Hz) , 6. 59 (1H, d, J = 3. 1Hz) , 7. 
43 (2H, d, J = 8. 8Hz) , 7. 54 (4H, s) , 7. 62 (2H, 
d, J = 8 . 8 H z) 
MS ( F A B + ) : 3 9 7 (M + + 1 ) 

(ii) (2R, 3S, 5E) - 2- (2, 4-y7MP7xz;i/) - 3 - 
p<^-;i/-l- (1H-1, 2, 4-h'j7V-il/-l-^;i/) - 6- (4- (3 
- (A-±V2JkAJ9^±Jkr<>JiM -2 (1H, 3H) --f^'V*P>-l 
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1 > 73mg (0. 2 5 mm o 1 K 15 5 ( i ) 1 1 9 m g 

(0. 3mmo 1) „ ft»;^^">A6mg (0.0 3mmo 1) , h ' ) X ( 2 
-^Jl/7i-jl/) *X"7 -f >15mg (0. 05 mmo 1 ) jS&Tf h U 
T*>0. 07ml (0. 5mmol) -fb^20®^t|^itfC^ 
IM2 5mg (W2 0°/ o ) £f#£o 

1 H — NMR (400MHz, CDCL) 6:0. 8 1 (3H, d, J = 6. 1 
Hz), 2. 16-2. 32 (2 H, m) , 2. 68-2. 77 ( 1 H, m) , 
4. 63 (1H, d, J = 1 3 . 9 H z) , 4. 83 ( 1 H, s), 4. 92 
( 2 H, s), 4. 99 (1H, d, J = 1 3 . 9 H z) , 6. 18-6. 26 
(lH,m), 6. 29 ( 1 H, d, J = 3 . 1Hz), 6. 44 (1H, d , 
J = 1 5 . 8 H z ) , 6. 60 (1H, d, J = 3 . 1Hz), 6. 67-6. 
77 (2H, m) , 7. 39-7. 46 (5H, m) , 7. 57 (2H, d, J 
= 8. 8Hz) , 7. 62 (2H, d, J = 8 . OHz) , 7. 78 (1H, 
s) , 7. 88 (1H, s) 
MS ( F A B + ) : 6 1 2 (M + + 1 ) 

[a] d -43. 0° (c = 1. 25, 2 4 "C, J— )V) 



ft^H 1 5 6 : (i) 1- (4-^P^7 -3 - (2, 2, 3, 3- 

tF77Mp/p^1/) -2 (1H, 3H) --f ^vp> 
fb-^rt) 147 (i) 2 3 9mg (lmmol), fitm* U£A830mg 
( 6mmo 1 ) &&?f2 , 2, 3, 3-f h7 7;i/^D7"Dh>3-y FO. 6 
ml (5 mmo 1) fb^rtJ 1 0 8 ( i i) £ NtH fc: L T m.mt^ 1 3 

Omg (W37%) ^i«J:Lttlfco 

1 H — NMR (400MHz, CDCL) 6:4. 26 (2H, t, J=14. 
5Hz),5.91(lH, t t , J = 3. 4 and 53. OHz), 6. 
48 (1H, d, J = 3. 2Hz) , 6. 62 (1H, d, J=3. 2Hz) , 
7. 51 (2H, d, J = 9. 1Hz), 7. 56 (2H, d, J = 9. 1H 
z) 
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MS (F AB + ) : 3 5 3 (M + + 1 ) 

(ii) (2R, 3S, 5E) - 2- (2, 4-^7;i/tP7ir;i/) -3- 
*3-Jl-6- (4- (3- (2, 2, 3, 3-rh7 7^tD7 , Db , JV) -2 

(1H, 3H) -J 5. ^Vp>- 1 -<<)]/) y^-Jl) -1- (1H-1, 2, 
4 - h U ^V— 1 -4)1) - 5 jp-tz > - 2 -3r—)l 

U 7 3 m g (0. 25 mm o 1 ) „ 156 (i) 106mg 

(0. 3mmo 1) N ftft/^S>>>A6mg (0. 0 3mmo 1) , h»j7 (2 
-^j|/7i-Jl/) > 1 5mg (0. 0 5mmo 1) iJi^h U 

7<>0. 0 7ml (0. 5 mmo 1 ) £ffl<^ N 2 ©ti^t iBJItfc bTit 

SMtl5 8mg (W4 1°/ 0 ) 

1 H — N MR (400MHz, CDCL) 5:0. 81 (3H, d, J=6. 4 
Hz), 2. 17-2. 32 ( 2 H, m) , 2. 68-2. 77 ( 1 H, m) , 
4. 26 (2H, t, J = 1 4 . 3Hz), 4. 54-4. 63 (1H, m), 
4. 62 (1H, d, J=13. 9Hz), 4. 81 (1H, s), 5. 00 
(1H, d, J = 13. 9Hz), 5. 91 (1H, tt, J = 3. 4 and 
53. 0Hz), 6. 18-6. 27 ( 1 H, m) , 6. 41-6. 47 (2 
H, m) , 6. 64 (1H, d, J = 3 . 1Hz) , 6. 67-6. 78 (2H, 
m), 7. 38-7. 46 (3H, m), 7. 54 (2H, d, J = 8. 5H 
z), 7. 78 (1H, s), 7. 87 (1H, s) 
MS ( F A B + ) : 5 6 6 (M + + 1 ) 

[a] d -51.9° ( c = 0 . 4 7 , 2 7°C, J— )V) 

%&M1 5 7: (i) 1 - (4-70^71-^ - 3- (2, 2, 2 - HJ 

-2 (1H, 3H) -^^Vp> 
147 (i) 2 3 9 mg ( 1 mmo 1) „ fiiMii U OA 8 3 Omg 
(6 mmo 1) *5ctt>*2 , 2, 2 - h >J 7 x.?-)]/3— V Y 0 . 4 9 ml 
(5mmol) fb^rtl 1 0 8 (ii) fcl^fifcfc: ItSfift^ttl 9 3 mg 

(W2 9%) §lM*i:btflfeo 
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1 H — NMR (400MHz, CDCL) 6:4. 28 (2H, q, J = 8. 6 
Hz) , 6. 48 (1H, d, J = 3. 2Hz) , 6. 62 ( 1 H, d, J = 3 . 
2Hz) , 7. 50 (2H, d, J=9. 0Hz), 7. 56 (2H, d, J = 
9. 0Hz) 

MS (E I ) : 3 2 0 (M + ) 

(ii) (2R, 3S, 5E) -2- (2, 4-^7MP7i_;i/) -3- 

(1H-1, 2, 4 - h 'J 7V" — )]/ — 1 — j )V) -6 - (4- (3 
- (2, 2, 2-hU7;i/tDxf;i/) -2 (1H, 3H) zilfVPVM 
~^))/) 7x~;i/) - 5 -^x^r-b >- 2 ;i/ 
fb^^ U 73mg (0. 2 5 mm o 1 ) , ik&Vn 15 7 ( i ) 93mg 
( 0 . 3 mmo 1 ) N WtW^WJ* 6 mg ( 0 . 0 3 mmo 1 ) N h U ^ ( 2 
-^;i/7i^) >15mg (0 . 0 5 mmo 1) te&Xf h Uif;i/ 

T^>0. 07ml (0. 5mmol) SJfllV ib&m 2 <DM&h |BJfi(3 UTi 
iM4 6mg (W3 5%) 

1 H — NMR (400MHz, CDCL) 6:0. 81 (3H, d, J = 6 . 0 
Hz), 2. 17-2. 32 ( 2 H, m) , 2. 68-2. 77 ( 1 H, m) , 
4. 29 (2H, q, J = 8 . 8 H z ) , 4. 62 ( 1 H, d, J = 1 3 . 9H 
z), 4. 81 (1H, s), 5. 00 (1H, d, J = 1 3 . 9Hz), 6. 
18-6. 27 (1H, m), 6. 41-6. 47 (2H, m) , 6. 64 (1 
H, d, J = 3. 2Hz), 6. 67-6. 78 (2H, m), 7. 38-7. 
46 (3 H, m) , 7. 54 (2H, d, J = 8 . 5 H z ) , 7. 78 (1H, 
s) , 7. 87 (1H, s) 
MS (FAB + ) : 5 3 4 (M + + 1 ) 
[a] d -60. 5° (c= 0. 3 5, 2 7°C, 

fe^fe!5 8 : (i) 1- (4-^Pt7x-jl/) - 3- (^'J^>-2--f 
)±*±M -2 (1H, 3H) -^^Vp> 
it&mi 47 (i) 180mg (0. 7 5mmo 1) s 6 0 %7^mit± b U 
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^A90mg (2. 2 5mmo 1) £ £ XI 2 - 7n ^ ?-)V £ U >^b7jc^m 
2 8 5mg (1. 1 3mmo 1) £fflV\ ih&Vol 1 4 (i) hlsJiUcUT^I 
-fb^tll 8 6mg (lRsf£7 5%) £|#fc 0 

'H-NMR (400MHz, DMSO-de) (5:4. 98 ( 2 H, s) , 6. 
51 (1H, d, J = 3. 0Hz), 6. 5 7 (1H, d, J=3. 0Hz), 
7 . 21-7. 25 ( 1 H, m) , 7. 33 ( 1 H, d, J = 7 . 8 H z) , 7. 
5 4 (4 H, s) , 7. 6 8 ( 1 H, d t , J = 1 . 7 and 7. 8 H z) , 
8. 5 8 (1H, d, J = 4. 4Hz) 
MS (EI) : 3 3 0 (M + ) 

(ii) (2R, 3S, 5E) -2- (2, 4-^7;i/tD7xr;i/) -3- 
^;i/-6- (4- (3 - (b* U if>- 2 ->f ;i/p< -2 (1H, 3H) - 

>f ^ 1 y^-JV) -1- (1H-1, 2, 4 - hV7"J—)V 

-1-4)1/) - 5 -^x^r-tz >- 2 -Th— ;b 
<b^^J Is 7 3 m g (0. 25 mm o 1 ) N ik&'ty) 158 (i) 165mg 

(0. 5mmo 1) „ WEW^^WA 6mg (0. 0 3mmo IK h (2 
-/^7i-jl/) >15mg (0. 0 5mmo 1) i5ctt>*h V^)]/ 

7^>0. 07ml (0. 5mmol) Ybl^ 2 (Dm&tmffifc LTi 

Mih&W} 5 3 m g (W3 9%) £t#fc<> 

'H-NMR (400MHz, CDCL) 5 : 0. 8 1 (3H, d, J = 6. 1 
Hz), 2. 16-2. 32 (2H, m), 2. 68-2. 78 (1H, m) , 

4. 62 (1H, d, J = 1 3. 9Hz), 4. 82 (1H, s), 4. 97- 

5. 02 ( 3 H , m) , 6. 17-6. 26 (1H, m), 6. 43 (1H, d, 
J = 1 5. 9Hz) , 6. 49 (1H, d, J = 3. 0Hz) , 6. 60 (1H, 
d, J = 3. 0Hz), 6. 67-6. 78 (2H, m), 7. 20-7. 25 

(1H, m), 7. 34 (1H, d, J = 7 . 8 H z ) , 7. 40 (2H, d, 
J = 8. 5Hz), 7. 40-7. 45 ( 1 H, m) , 7. 57 (2H, d, J 
= 8. 5Hz) , 7. 68 (1H, d t , J = 1 . 7 and 7.8Hz), 
7. 77 (1H, s), 7. 87 (1H, s), 8. 58-8. 62 (1H, 
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m) 

MS (F AB + ) : 5 4 3 (M + + 1 ) 
[a] d -51.9° (c = 0. 8 7,2 9°C, ^ ? S 

{b^fe 1 5 9 : (2R, 3S, 5E)-2-(2, 4-^7jl/^D7x- < il/) 
-6 - (4 - (2 (1H, 3H) -^^VP>-1-^^) y^-)l) -3- 
*3-J]/-l- (1H-1, 2, 4 — h 'J T^J—JV— \ —'i JV) - 5 -^dr-fe>- 

2 -a-— ;v 

1. 73mg (0. 25mmol) . {h^OO 147 (i) 120rag 
(0. 5mmo 1) N ft&^S^A 6mg (0. 0 3mmo 1) N h'JX (2 

> 1 5mg (0. 0 5mmo 1) h 'J ^ 

T^>0. 0 7ml (0. 5 mmo 1 ) it^M) 2 Ifftfii;: bt* 

«fli^«S8. 5mg (W8%) *Wfco 

1 H — NMR (400MHz, CDCls) 5:0. 81 (3H, d, J = 6. 0 
Hz), 2. 16-2. 32 (2H,m), 2. 68-2. 78 ( 1 H, m) , 
4. 62 (1H, d, J = 1 3. 9Hz), 4. 83 (1H, s), 5. 00 
(1H, d, J=13. 9Hz), 6. 18-6. 27 (lH,m), 6. 40 
-6. 56 ( 3 H, m) , 6. 68-6. 79 ( 2 H, m) , 7. 38-7. 4 
5 ( 3 H , m) , 7. 52 (1H, d, J = 8 . OHz), 7. 78 (1H, 
s) , 7. 8 8 ( 1 H, s) , 1 0. 3 ( 1 H, s) 
MS (F AB + ) : 4 5 2 (M + + 1 ) 

4b£rt7l60: (i) 1 - (4 -yu^y^-)l) - 3 2 ->f S V 

\\s€x% 147 (ii) 1 6 5 m g ( 0 . 65 mm o 1 ) (D*$ J —Jl ( 5 m 
1 ) $&»1C2R#T\ mTkmfc^JVV h (II) 161mg (1. 3 mmo 1 ) & 
kVikMlb-fc^Mi- h'J7A173rag (4. 5 5 mmo 1) %1]U?L, UST* 1 
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7A^P7h^77>f- (t&4k*^U> : 7 — )V= 10 0: lTigtB) :fc<fc 
XfzrX/rt^Tl -7mmW~? Y7*77 j — : 7—)l = 2 5 : 

it mm) tTiiis mmitL&to 6 2 m s mm 3 7%) *mtz 0 

'H-NMR (4 0 0MHz, CDCh) 5 : 2. 89 ( 3 H, s) , 3. 47 
(2H, dd, J = 8. 3 and 9. 7Hz), 3. 76 (2H, dd, J 
= 8.3 and 9. 7Hz) ,7.41 (2H, d, J=9. 3Hz) , 7. 
46 (2H, d, J = 9 . 3Hz) 
MS (EI) : 2 5 4 (M + ) 

(ii) (2R, 3S, 5E) -2- (2, 4 - iS7Jl*u 7 ~ 3 - 

^^;b-6- (4- (3-^^-2-^f;'J^;>-l->f;i/) 7 ^ - 

;V) -1- (1H-1, 2, 4-b'J7V-Jl/-l-^jb) - 5 -^dp-fe >- 2 
2k fe ^t> Is 55mg ( 0 . 19 mm o 1 ) x ik&Vl 1 6 0 ( i ) 6 
0 mg ( 0 . 2 4 mmo 1 ) N ii;^^>)A5mg ( 0 . 0 3 mmo 1 ) s h 
0 7s (2 - ^^7i-jl/) ^77 -i > 1 2mg (0. 0 5 mmo 1) :fcj;l>*h 
U * > 0 . 07ml (0. 5 mmo 1 ) fb-^ 2 cd^-^^|hI^ 

lc b T S»fbl» 1 9mg (iR*2 1%) £f#fc<> 

'H-NMR (400MHz, CDCh) 6:0. 80 (3H, d, J = 6. 8 
Hz), 2. 14-2. 29 ( 2 H, m) , 2. 68-2. 74 ( 1 H, m) , 
2. 90 (3H, s) , 3. 47 (2H, dd, J = 6. 8 and 8. 8H 
z) , 3 . 8 0 ( 2 H, dd, J = 6.8 and 8. 8 H z) , 4. 6 2 

(1H, d, J = 1 4. 0Hz), 4. 76 (1H, s), 4. 98 (1H, d, 
J=14. 0Hz), 6. 10-6. 17 (lH,m), 6. 40 (1H, d, 
J=15. 6Hz), 6. 67-6. 76 ( 2 H, m) , 7. 31 (2H, d, 
J = 8 . 8Hz) , 7. 38-7. 44 (1H, m) , 7. 50 (2H, d, J 
= 8. 8Hz), 7. 77 (1H, s), 7. 86 (1H, s) 
MS ( F AB + ) : 4 6 8 (M + + 1 ) 

[a] d -60.3° (c = 0.29,24°C, *Z 7 — 
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lb£fel 6 1: (i) 1- (4-7nt7i-;i/) -3- (4- h'j7MP 

<b^"#3 154 (i) 142mg (0. 3 4mmo 1 ) N Mfb^;^ h 
(II) 88mg (0. 6 8mmo 1 ) ^XZfjKM^^mf- h U t> K 6 4mg 
( 1 . 7mmo 1) fbi^ 16 0 ( i) £; HIT $kMAka l $) 1 0 9 

mg (1R^7 7%) £f§£ 0 

1 H — NMR (400MHz, CDCb) 6:3. 38 (2H, dd, J = 6. 
9 and 9. 0Hz), 3. 78 (2H, dd, J = 6. 9 and 9. 
0Hz), 4. 47 (2H, s), 7. 20 ( 2 H, d, J = 8. 7Hz), 7. 
35 (2H, d, J = 8. 7Hz) , 7. 42 — 7. 50 (4H, m) 
MS (F AB + ) : 4 1 5 (M + + 1 ) 

(ii) (2R, 3S, 5E) - 2- (2, 4 - ^7^P7x_;i/) - 3- 
^^;i/-l- (1H-1, 2, 4-h'J7^-;i/-l-f;V) - 6- (4- (3 

- (4 - hV h^->^>^;i/) - 2 --f ^ yyy U V J >- 1 — f 

- 5 -^v ^r-b >- 2 -3r—)l 
It&m Is 60mg (0. 2 mm o 1 K fb^#3 16 1 ( i ) 1 0 6 m g 
( 0 . 2 6mmo 1 ) % SBK^S^A 5mg ( 0 . 0 3mmo 1 ) N h'JT; 
(2-^/l/7i-^) > 1 2mg (0. 0 5mmo 1) ££l>*h ijx 

5 L ;i/T^>0. 0 7 ml (0. 5 mmo 1 ) ftr&tf 2 ©ti^h iSj^id b 

X &8Hb&%l 2 5 m g (W2 0%) &*#fco 

1 H — NMR (400MHz, CDCh) 6:0. 80 (3H, d, J = 6 . 3 
Hz), 2. 12-2. 38 ( 2 H, m) , 2. 68-2. 75 ( 1 H, m) , 
3. 37 (2H, t, J = 7 . 9Hz) , 3. 82 (2H, t, J = 7 . 9H 
z), 4. 47 (2H, s), 4. 62 (1H, d, J=13. 9Hz), 4. 
78 (1H, s), 4. 99 (1H, d, J=l 3. 9Hz), 6. 11-6. 
18 (1H, m) , 6. 40 (1H, d, J = 1 5 . 6Hz) , 6. 67-6. 
76 (2H, m) , 7. 20 (2H, d, J = 8 . 6Hz) , 7. 32-7. 4 
5 (5H, m), 7. 52 (2H, d, J = 8. 6Hz), 7. 78 (1H, 
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s) , 7. 87 ( 1 H, s) 
MS ( F A B + ) : 6 2 8 (M + + 1 ) 
[a] D -49.2° (c = 0. 2, 2 7°C, 

jb&ffil 6 2: (i) 1- (4-^0^7x^1/) -3 - (4- h'J7MP 

ib&Val 55 (i) 2 0 5mg (0. 5 2mmo 1) x Md£fb3^;i/ h 
(II) 135mg (1. 0 4mmo 1) j$&Xf7kM4h*t>mi- h 'J^M 9 6 
mg (5 . 1 8mmo 1) Sffllv <b^#J 1 6 0 (i) £ ITO MMih^^} 
91mg (W4 4%) £f#fc 0 

'H-NMR (400MHz, CDCL) 6:3. 39 (2 H, t , J = 8. 3 
Hz), 3. 81 (2H, t, J = 8 . 3Hz), 4. 53 (2H, s) , 7. 
42-7. 50 (6H, m) , 7. 62 (2H, d, J = 8 . 0Hz) 
MS ( F A B + ) : 3 9 9 (M + + 1 ) 

(ii) (2R, 3S, 5E) - 2- (2, 4-^7^P7x-;V) - 3- 
1- (1H-1, 2, 4-h'J7^-;V-l-^;V) - 6- (4- (3 

- 5 -^dp-b > - 2 -tT— ;i/ 

Is 62mg (0. 2 1 mm o 1 ) , ih&Va 16 2 ( i ) 8 4 m g 
(0. 2 lmmo 1) N S|;^i/^A5mg (0. 0 2mmo IK hU * 
(2-/^7i-jl/) ^7013mg (0. 0 4mmo 1) £J;t>*h 'Ji 

f-;i/T^>0. 0 6ml (0. 4 3mmol) fls-^ 2 |ql«fc: 

LtSM^t)45mg (W35°/o) 

'H-NMR (400MHz, CD C 1 3 ) 6:0. 81 (3H, d, J = 6. 4 
Hz), 2. 15-2. 30 (2H, m), 2. 68-2. 77 (1H, m), 
3.38(2H, dd,J = 8. 1 and 9.6Hz),3.83(2H, 
dd, J = 8. 1 and 9. 6Hz) , 4. 53 (2H, s) , 4. 63 
(1H, d, J = 1 3 . 9Hz), 4. 78 (1H, s), 4. 99 (1H, d, 
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J=13. 9 H z ) , 6. 11-6. 20 (1H, m) , 6. 41 ( 1 H, d, 
J=15. 6Hz), 6. 67-6. 77 (2H, m) , 7. 34 (2H, d, 
J = 8. 8Hz) , 7. 38-7. 45 (1H, m), 7. 44 (2H, d, J 
= 8. 2Hz), 7. 53 (2H, d, J = 8. 8Hz), 7. 61 (2H, d, 
J = 8. 2Hz), 7. 78 (1H, s), 7. 87 (1H, s) 
MS (FAB + ) : 6 1 2 (M + + 1 ) 

[a] D -45. 7° (c = 0. 39, 24 °C, J— )V) 

ik&m 16 3: ( i ) 1 - (4-7Pt7i-JV) -4 - (4 - ^^;t/^>^ 
-5 (1H, 4H) -rh7VP> 
<bl%^ 108 (i) 2 0 0mg (0. 83 mm o 1 ) „ 6 0 h U 

>)A50mg (1. 25 mmo 1) £ &Tfa - ^P^E - p U > 2 3 0 mg 
( 1 . 2 5 mmo 1) Sffllv fb<&*B 114 ( i) [bJ^ id L T ^-fb^r^J 2 3 
Omg (IR4S8 0%) £f#fco 

1 H — NMR (400MHz, CDC 1 3 ) <5 : 2 . 34 (3H, s), 5. 13 
(2H, s), 7. 19 (2H, d, J = 7. 8Hz), 7. 33 (2H, d, 
J = 7. 8Hz) , 7. 60 (2H, d, J = 6. 8Hz) , 7. 86 (2H, 
d, J = 6 . 8 H z ) 
MS ( F AB + ) : 3 4 6 (M + + 1 ) 

(ii) (2R, 3S, 5E) -2 - (2, 4 - V 7)1* u 7 x. =. )l) -3- 
*m-6- (4- (4- (4-*3-)l/'Oi?)l) -5 (1H, 4H) 
V'P>-l-^;i/) 7 ^=-)l) -1- (1H-1, 2, 4 - h U T"J-)V- 1 - 
>f;i/) - 5 -^x=\r-b >- 2 -t}-— ;i/ 

fc^»l % 103rag (0. 3 5 mmo 1) , <b^r#5 1 6 3 ( i) 14 5m 
g (0. 4 2 mmo 1) . &W^Vt?I± 1 6mg (0. 0 7 mmo 1) „ h U 
7 (2-^^7i^) ^X7^ >4 3mg (0. 1 4 mmo 1) *5 <fc t5 h U 
x.^)lT ^ > 0 . 195ml (1. 40mmol) 1 0 <DmSt 

mmt {,xmm^m7 9mg (W4o%) 
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'H-NMR (4 0 0MHz, CDCL) 5 : 0. 81 (3 H, d , J = 5 . 6 
Hz), 2 . 19-2. 30 (2H,m), 2. 34 ( 3 H , s), 2. 7 0- 
2. 79 ( 1 H, m) , 4. 61 (1H, d, J = 1 3. 8Hz), 4. 82 
(1H, s), 5, 00 (1H, d, J = 1 3 . 8Hz), 5. 13 (2H, 
s), 6. 23-6. 29 (lH,m), 6. 45 (1H, d, J = 16. OH 
z), 6. 69-6. 77 (2H, m), 7. 18 (2H, d, J = 7. 4H 
z), 7. 34 (2H, d, J = 7. 4Hz), 7. 42-7. 45 (3H, 
m), 7. 78 (1H, s), 7. 85-7. 88 (3H, m) 
MS (F AB + ) : 5 5 8 (M + + 1 ) 

[a] D -39.9° (0 = 0.91,23-0, J— )V) 

i<G&%» 16 4: ( i) 1 4 - ( 4 -7u^7 - 5 (1H, 

4H) -rh7VP> 

108 (i) 2 0 0mg (0. 83 mm o 1 K 6 0 XiKMitf- h U 
r>A5 Omg ( 1 . 2 5mmo 1) & cfc t>*^ > ^ ;i/ :/ P ^ K 1 4 8 >u 1 (1. 2 
5 mmo 1) fcffll^ {bi%#5 114 ( i) hispid LT^*fbi%^ 199rag 
(jR^7 3%) £f#£o 

'H-NMR (400MHz, CDCla) £ : 5. 17 (2H, s) , 7. 36 
-7. 45 (5H, m), 7. 60 (2H, d, J = 9. 2Hz), 7. 86 
(2H, d, J = 9. 2Hz) 
MS (F AB + ) : 3 3 1 (M + + 1 ) 

(ii) (2R, 3S, 5E) -6- (4- (4-^>^;V-5 (1H, 4 
H) -rh7VP>-l-^^) -2- (2, 4-^7;^D7x- 

- 3 l - (1H-1, 2, 4 - h vt^J-ji- l --r;i/) -5- 

^^r-b >- 2 

ib&m Is 103mg (0. 3 5 mm o 1 K it^M 16 4 ( i ) 14 5m 
g (0 . 4 4 mmo 1) N ii^7^7A 1 6mg (0. 0 7 mmo 1), h U 
^ ( 2 - ^^l/7ir;i/) ^7043mg (0. 14 mmo 1 ) h U 
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^3-)\s7X >0 . 195ml (1. 40mmol) <bl^ 1 OcDtM^t 

mm^Lxmmit^9 6mg (M5o%) *mtz 0 

1 H — NMR (400MHz, CDCL) 5:0. 81 (3H, d, J = 6. 4 
Hz), 2 . 19-2. 26 ( 2 H, m) , 2. 70-2. 76 ( 1 H, m) , 
4. 62 (1H, d, J=14. 2Hz), 4. 82 (1H, s), 5. 00 
(1H, d, J = 14. 2Hz), 5. 18 (2H, s), 6. 25-6. 31 
( 1 H, m) , 6. 45 (1H, d, J = 15. 6Hz), 6. 68-6. 77 
( 2 H, m) , 7. 35-7. 46 ( 8 H, m) , 7. 78 (1H, s), 7. 
86-7. 89 (3 H, m) 
MS ( F A B + ) : 5 4 4 (M + + 1 ) 
[a] □ -48. 0° (c = 0.83,23°C, — Jl) 



ikftty] 1 6 5: ( i) 1 - ( 4 - /p^7 -4- (4-^ h=fr->^> 

22k2 - 5 (1H, 4H) -Th7VP> 

ih&mi 08 (i) 2 0 0mg (0. 8 3mmo 1) , 6 0%7kf^fb^h U 
^A50mg (1. 2 5mmo 1) i5ctl>*4-^ h+^V^DiJ F 1 6 9 
jul (1. 2 4mmo 1) -fbllrtJ 1 1 4 (i) £: LT^-fb^tl 

17 7mg (W5 9°/ 0 ) m 

'H-NMR (4 0 0MHz, CDCh) d : 3. 80 (3H, s), 5. 11 
(2H, s), 6. 90 (2H, d, J = 8. 8Hz), 7. 39 (2H, d, 
J = 8. 8Hz), 7. 60 (2H, d, J = 8. 8Hz), 7. 86 (2H, 
d, J = 8 . 8 H z) 
MS ( F A B + ) : 3 6 2 (M + + 1 ) 

(ii) (2R, 3S, 5E) -2- (2, 4-^7;^P7xr;i/) - 6 - 
(4- (4- (4-p< h^-jy^O^Jl) -5 (1H, 4H) -tF7VP>-1 

-^r;i/) -3-^^;i/-l- (1H-1, 2, 4-h'J7V'-Jl/-l 

-^r;i/) - 5 -^^r-b>- 2 ;i/ 

fb^rt) Is 8 5 m g- ( 0 . 2 9 mm ol) s it&W) 165 (i) 126mg 
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(0. 3 5mmo 1) . Si^7^^A 13mg (0. 0 6mmo 1) N h V X 
(2-^^7i^l/) ^77^ >35mg (0. 1 lmmo 1) 'J a: 

^■)]/7K>0. 16ml (1. 1 6mmo 1) fl^tl 1 Oom&tmU 

izLxmmit^e 4mg mm 3 8%) %mtzo 

1 H — NMR (400MHz, CD C 1 3 ) 6:0. 81 (3H, d, J = 6 . 0 
Hz), 2. 19-2. 26 ( 2 H, m) , 2. 70-2. 76 ( 1 H, m) , 
3. 80 (3H, s), 4. 61 (1H, d, J=13. 8Hz), 4. 82 
(1H, s) , 5, 00 ( 1 H, d, J = 1 3 . 8Hz) , 5. 11 (2H, 
s), 6. 24-6. 31 ( 1 H, m) , 6. 45 (1H, d, J = 15. 6H 
z), 6. 68-6. 78 ( 2 H, m) , 6. 89 (2H, d, J = 8. 8H 
z), 7. 39-7. 45 (5H, m), 7. 78 (1H, s), 7. 86-7. 
8 8 ( 3 H, m) 

MS ( F A B + ) : 5 7 4 (M + + 1 ) 
[a] D -45.7° ( c = 0 . 9 2 , 2 3°C, ; — JV) 

jfrgM 16 6: ( i) 1 - ( 4 -7n^7 -4 - ( b" U V>- 3 -4 

JV^^-JV) -5 (1H, 4H) -rh7VP> 

ib&tto 108 (i) 2 0 0mg (0. 83 mm o 1 ) N 6 0 h U 

7A100mg (2. 5 mm o 1) 3- (7*0^^) f U 

3 1 5mg (1. 2 5mmo 1) <bi%#3 1 1 4 ( i) £ Iqtfi £ L T *M 

Yb^rtll 83mg (IR*6 6%) 4#to 

1 H — NMR (400MHz, CDCL) 6:5. 20 (2H, s), 7. 31 
-7. 35 (1H, m), 7. 62 (2H, d, J = 9. 0Hz) , 7. 80 
(1H, d, J = 7. 6Hz) , 7. 86 (2H, d, J = 9. 0Hz) , 8. 
62-8. 63 (1H, m), 8. 74 (1H, s) 
MS (EI) : 3 3 3 (M + ) 



(ii) (2R, 3S, 5E) -2- (2, 4-^7^P7x_;i/) -3- 

*?-jv-6- (4- (4- (bru^>-3->r;M?-;i/) -5 (ih, 4H) - 
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rh7^P>-l-^Jl/) 7 ^-)p -1- (1H-1, 2, 4-hUTV'-;i/ 

— 1-4)]/) ~ 5 -^x^r-te >~ 2 -yt—J]/ 

it^m K 85mg (0. 29mmolK ik&Vo 166 (i) 116mg 
(0. 3 5mmo 1) x gfgg^S/^A 13mg (0. 0 6mmo 1) N hU7 
( 2 =-)]/) -f >35mg (0. 11 mmo 1 ) h 'Ji 

^V7> >0. 16 ml (1. 1 6 mmo 1) 1 0 h l^li 

1 H — NMR (400MHz, CD C 1 3 ) 6:0. 81 (3H, d, J=6. 0 
Hz), 2. 20-2. 26 ( 2 H, m) , 2. 7 2 - 2. 77 ( 1 H, m) , 
4. 62 (1H, d, J=14. OHz), 4. 83 (1H, s) , 5. 00 
(1H, d, J = 14. OHz), 5. 21 (2H, s), 6. 25-6. 30 
( 1 H, m) , 6. 45 (1H, d, J=15. 6Hz), 6. 69-6. 75 
( 2 H, m) , 7. 32-7. 35 ( 1 H, m) , 7. 41-7. 47 (3H, 
m), 7. 80-7. 87 ( 5 H, m) , 8. 62-8. 63 (lH,m), 8. 
7 5 ( 1 H, s ) 

MS ( F AB + ) : 5 4 5 (M + + 1 ) 
[a] d -45.8° ( c = 1 . 0 3 , 2 3°C, J— )V) 



- 3 1 - ( 1 H 


-1, 


2, 4 


- h U 7^- 


)V- 


1 -4 M - 


6 - ( 4 


-(1,3 


- 5 - 




7 ^-Jl) - 


5 - 


^x^r-fe > - 2 





fb-nt) K 85mg (0. 29 mmo 1) , 5 - ( 4-^Pf7i-;i/) - 1 , 
3 -^-^r-b-V— ;i/7 8 mg ( 0 . 3 5 mmo 1 ) „ WW^^Vuh, 13mg ( 0 . 
06mmol)s h'JX (2-^f;i/7i^) ^70 3 5mg (0. 11 
mmo 1) b 'Jxfjl/7^>0. 16ml (1. 1 6 mmo 1) £fflt^ 

ib&toi ovWt&bmmizvTmmih&voi 6mg ok* 13%) 

1 H — NMR (400MHz, CDCL) <5 : 0 . 82 ( 3 H, d, J = 6 . 4 
Hz), 2, 20-2. 27 (2H,m), 2. 71-2. 79 (1H, m), 
4. 62 (1H, d, J = 1 3 . 8Hz), 4. 84 (1H, s), 5. 00 
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(1H, d, J=l 3. 8Hz), 6. 27-6. 33 ( 1 H, m) , 6. 45 
(1H, d, J = 1 6 . 0Hz), 6. 68-6. 76 ( 2 H , m) , 7. 34 
(1H, s), 7. 39-7. 42 ( 3 H, m) , 7. 60 (2H, d, J = 8. 

0Hz), 7. 88 ( 1 H, s), 7. 87 (1H, s) , 7. 91 (1H, 

s) 

MS (F AB + ) : 4 3 7 (M + + 1 ) 
[a] d -50. 3° (c = 0. 57, 2 3 °C, 

jh&M 168: ( 2 R, 3S, 5E) - 6- (2, 1 , 3 z^W^jpg^Z 
V— 5 --iJV) - 2- (2, 4-^7;b^P7x-;i/) - 3 -^^-Jl- 1 - 
(1H-1, 2 , 4 - h U^V— 1 - 5 -^Jp^z>- 2 ;i/ 

fb-^K 85mg (0. 2 9 mmo 1) „ 5-/0^-2, 1, 3 - ^ > V 
^^^7^- JV 6 9mg (0. 3 5 mmo 1) „ WSL'^V??** 13mg (0. 
06mmol)s h'J^ (2-^^b7i-M ^7035mg (0. 11 
mmol) ^.t^F'Jx^l/T^O. 16ml (1. 1 6mmol§fflt\ fb 

^i ocDm^tmm^Lxmmit^i 6mg mm 13%) &mtz<> 

1 H — NMR (400MHz, CDC 1 3) 5:0. 83 (3H, d, J=6. 4 
Hz), 2, 22-2. 37 ( 2 H, m) , 2. 77-2. 81 ( 1 H, m) , 
4. 62 (1H, d, J=13. 8Hz), 4. 93 (1H, s), 5. 03 
(1H, d, J=l 3. 8Hz), 6. 40-6. 48 (1H, m), 6. 55 
(1H, d, J=15. 6Hz), 6. 69-6. 80 (2H, m) , 7. 42 
-7. 46 ( 1 H, m) , 7. 57-7. 60 (2 H, m) , 7. 76-7. 7 
9 (2 H, m) , 7. 8 9 ( 1 H, s) 
MS ( F A B + ) : 4 1 2 (M + + 1 ) 

[a] d -29. 4° (c = 0. 76, 2 3 °C, JV) 

Ifr&Ml 6 9: (i) 1- (4-7Pt7ir;i/) -4- (4-^< is 13)1 
tf-ju^yj/ji) -5 (1H, 4H) -rh7VP> 

108 (i) 3 0 0mg (1. 25 mmol). 60 %7kmt± b U 
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£A75mg(l. 88mmol)^«t^f;i/ 4- (7Dt/^) ^>V 
x-F 4 2 8mg (1. 87mmol) £flH\ {b&®l 1 4 (i) h^tcL 

xmmfc&m* 2 8mg ok* 8 8%) zmtzo 

'H-NMR (4 00MHz, CDCb) 5 : 3. 84 (3H, s), 5. 32 
(2H, s) , 7. 53 (2H, d, J = 8. 2Hz), 7. 78 (2H, d, 
J = 8. 8Hz) , 7. 84 (2H, d, J = 8. 8 Hz) , 7. 96 (2H, 
d, J = 8. 2 H z) 
MS ( F AB + ) : 3 8 9 (M + + 1) 



(ii) (2R, 3 S , 5E) - 2- (2, 4 - 




- 6 - 


(4- (4- (4 -p< b^£;i/^n;i/^>i?;i,) 


-5 ( 1 H, 4 H) - 


J- Y "7 


v*n >- 1 --f ;b) 7x^;i/) -3-^^;i/-l- 


( 1 H- 1 , 2 , 4- 


h 'J7 


v— l - 5 -^\dr-fe>- 2 ;i/ 






fb^-tl 1. lOOmg (0. 34mmol) % ib 


^169 (i) 1 


3 3m 


g (0. 34mmol) . ffS/t7^'>A2 3mg 


(0 . 1 Ommo 1) 





^ ( 2 x -;i/) >62mg (0. 20 mmo 1 ) jfccfctTMJ 

Ji^;i/T^>0. 19ml (1. 3 6mmol) %ffl\,\ 1 0 com-atm 

m^Lxmm^^)7 2mg (W3 5%) zmtzo 

'H-NMR (400MHz, CDCL) 6:0. 81 (3H, d, J = 6. 0 
Hz), 2. 19-2. 31 (2H, m) , 2. 72-2. 75 ( 1 H, m) , 
3. 92 (3H, s) , 4. 62 (1H, d, J = 1 4. OHz), 4. 84 
(1H, s), 5, 00 (1H, d, J = 1 4. OHz), 5. 23 (2H, 
s), 6. 27-6. 30 ( 1 H, m) , 6. 45 (1H, d, J = 1 5 . 6H 
z), 6. 68-6. 75 (2H, m), 7. 41-7. 52 (5H, m) , 7. 
78 (1H, s), 7. 87-7. 89 (3H, m), 8. 05 (2H, d, J 
= 8 . OHz) 

MS (TSP) : 6 0 2 (M + + 1 ) 

(iii) (JUL 3S, 5E) - 6- (4 - (4 - ( 4 -tifrtf 
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)V) -5 (1H, 4H) -5 1 b Z-Zg >~ 1 z^Qki Z-S^ikj -2 - (2, 4 

-y7;i/tP7i-;i/) - 3 1 - (1H-1, 2, 4-h'i7V-JV 

-l->f;i/) - 5 -^Jr-tz>- 2 ;i/ 

fb£^ 169 (ii) 72. 4mg (0. 1 2mmo 1 ) (D* $ J — )V ( 1 . 
4ml) 1 NzkH-fb^" b U £ A 7 K« ( 0 . 14ml) £fln;U 50 °CT' 

JfSSU M^b^tl 3 4 . 5mg (l$4 9%) £f#7c 0 

1 H — NMR (400MHz, CDCL) 5:0. 8 1 (3H, d, J = 6. 4 
Hz), 2. 21-2. 28 ( 2 H, m) , 2. 71-2. 76 ( 1 H, m) , 
4. 63 (1H, d, J = 1 3 . 8Hz), 4. 81 (1H, s), 5. 01 
(1H, d, J=13. 8Hz), 5. 25 (2H, s), 6. 28-6. 32 
(1H, m), 6. 45 (1H, d, J=15. 6Hz), 6. 69-6. 76 
(2H, m) , 7. 42-7. 47 (3H, m) , 7. 53 (2H, d, J = 8. 
0Hz) , 7. 79-7. 83 (1H, m) , 7. 87 (2H, d, J = 8 . 8 
Hz), 7. 90-7. 97 (lH,m), 8. 11 (2H, d, J=8. OH 
z) 

MS (FAB + ) : 5 8 8 (M + + 1 ) 
[ct] D -45. 5° (c = 0. 44, 2 2 °C, J — )l) 



It&yo 17 0: ( i ) ( 2 R 


, 3 S 


, 5 E) - 6 - (4 


- (4- 


(4 




n^jjvoitjl) -5 (1H, 


4 H) 


-9- h V P > - 1 








-2- (2, 4-^7MD7i 




- 3 l - 


( 1 H- 


1, 


2, 4 



-hU 7V-J1/- 1 --r;i/) - 5 -^^--b >- 2 -Jr—Jl 

169 (iii) 69mg (0. 1 2 mm o 1) ©iglb^ ^ U > ( 1 . 
4ml) » lc B O P sSH 5 2mg (O. 1 2mmo 1) ifit3 0^ 

^flt#U7cf£s ^>^E-T7j<8. 6^1 (0. 1 4mmo 1 ) &=fct>*N— 
tMV>15//l (0. 14mmol) ^i, 3. 5 BfF B TO$ Lfco 
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^ft^gSfifcri/^^-r ^ji^o-v- F^77^- 

;i/= 1 0 : lX'Mffi) izxmmv, mm<t^3 4. 5mg (IR^49%) £f# 

'H-NMR {4 0 0MHz, CDCL) 5 : 0. 8 1 (3H, d, J = 6. 0 
Hz), 2 . 21-2. 29 ( 2 H, m) , 2. 72-2. 76 ( 1 H, m) , 
4. 62 ( 1 H, d, J = 1 3 . 8 H z) , 4. 84 ( 1 H, s), 5. 00 
(1H, d, J=13. 8Hz), 5. 23 (2H, s), 6. 26-6. 31 
( 1 H , m) , 6. 45 (1H, d , J = 1 5 . 6Hz) , 6. 68-6. 77 
(2H,m), 7. 41-7. 54 (5H, m) , 7. 78-7. 87 (6H, 
m) 

MS (F AB + ) : 5 8 7 (M + + 1 ) 

[a] d -40.3° (c = 0.33,22°C, A $ J — )l) 

it^J) 17 1: (i) 2 - (4-/0^71 =-)V) - 4 - ( g U ^ > - 4 - j 
jkii^jk) - 3 (2H, 4H) -1, 2, 4-h'J7VP> 

fb^#3l 38 (i) 2 0 0rag (0. 8 3ramo 1) N »'J^A5 1 8 
mg (3. 7 5mmo 1) *«fcV4- (7p^^^) ^>HKffi3 16m 

g ( 1 . 2 5mmo 1) £fflV\ 1 0 8 (i i) tmmiz UTSt^bl^D 

153mg (W5 6%) £f#fc 0 

'H-NMR (4 0 0MHz, CDCL) d : 4. 90 (2H, s), 7. 23 
(2H, d, J=6. 4Hz), 7. 55-7. 57 (3H,m), 7. 89- 
7. 92 ( 2 H , m) , 8. 64-8. 66 ( 2 H , m) 
MS ( F A B + ) : 3 3 3 (M + + 1 ) 

(ii) (2R, 3S, 5E) -2- (2, 4-^7MP7ir;i/) -3- 
^^-;i/-6- (4- (4- 4 z^UkA±Al ~ 3 (2H, 4H) - 

1, 2, 4- h'jr;p> - 2 zHlik) 7x_;i/) -1- (1H-1, 2, 4- 
h U 7V-il/- 1 — ;iQ - 5 -^v^r-b >- 2 -*—)]/ 
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fc&m 1> lOOmg (0. 3 4 mm o 1 K ih^m 17 1 ( i ) 12 1m 
g ( 0. 3 7mmo 1) „ WfW^VOA 15mg (0. 0 7mmo 1) N b 0 
7 ( 2 *7.y A >42mg (0. 1 4mmo 1) &J;t>*b U 

x^;b^^>0. 19ml ( 1 . 3 6mmo 1) ihSVol 0(Dm^tm 

tttUTSIft^l3 2mg (*$17°/„) £f#fco 

1 H — NMR (400MHz, CDCL) (5:0. 81 (3H, d, J=6. 4 
Hz), 2. 21-2. 29 ( 2 H, m) , 2. 70-2. 75 ( 1 H, m) , 
4. 63 (1H, d, J = 13. 8Hz), 4. 81 ( 1 H , s), 4. 90 
(2H, s) 5, 00 (1H, d, J=13. 8Hz), 6. 21-6. 27 
( 1 H, m) , 6. 45 (1H, d, J = 15. 6Hz), 6. 71-6. 75 
(2H, m), 7. 24-7. 27 (2H, m), 7. 39-7. 43 (3H, 
m), 7. 52-7. 54 ( 1 H, m) , 7. 78 ( 1 H, s ) , 7. 87-7. 
96 ( 3 H, m) , 8. 63-8. 65 ( 2 H, m) 
MS ( F A B + ) : 5 4 4 (M + + 1 ) 
[a] D -42.9° (c = 0. 7 3, 2 3°C, 

jh&M 17 2: ( i ) 1 - (4-yp : E7x-;i/) -4 - ( 1 , 2 , 3 —^~T 
VT V— 4 - >( Jl^Oi^J]/) -5 (1H, 4H) -tF7VP> 

108 (i) 2 0 0mg (0. 83mmol) N 60 %7kffHC^ h U 
->A50mg (1. 2 5mmo 1) &cfc£>*4- (4- 7 ^~ 

Jl) - 1 , 2 , 3 - f7^7V*-;i/3 18mg ( 1 . 2 5mmo 1 ) <b 
l§rt)114 (i) h|Bj^(3b-Cmil'fb^rtl2 9 4mg (1R^8 5%) 
'H-N MR (400MHz, CDCL) 5 : 5. 31 (2H, s), 7. 57 
(2H, d, J = 8 . 0Hz) , 7. 78 (2H, d, J = 8. 4Hz) , 7. 
85 (2H, d, J = 8. 4Hz), 8. 15 (2H, d, J = 8. 0Hz) , 
9 . 6 4 ( 1 H, s) 
MS (F AB + ) : 4 1 7 (M + + 1 ) 



(ii) (2R, 3S, 5E) -2- (2, 4-^7J^D7xrjb) -3- 
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^;]/-6- (4- (4- (1, 2, 3-f7y7V'-Jl'-4-^;K>^) 
-5 (1H, 4H) -fh7VP>-l-^^) 7xr;i/) -1- (1H-1, 

2, 4 - MJ tv'— ;b- l --r;i/) - 5 -^-fe>- 2 -a-— ;i/ 

Ib^rtJ Is 85mg (0. 29 mm o 1 K lbi%^ 17 2 ( i ) 145mg 
(0.3 5mmo 1) N WtW^V*?!* 13mg (0. 0 7mmo 1) , h U 7> 
( 2 *X7^ >3 5mg (0. 1 lmmo 1) :fc<fcT>*b Ux 

^;i/T^>0. 16ml (1. 1 6mmo 1) §ffll\ ft^t)2©^t:^f t 

LT^M'fb^l4mg (lfc*7%) 

'H-NMR (400MHz, CDC la) 6:0. 81 (3H, d, J = 6. 0 
Hz), 2. 21-2. 30 (2H,m), 2. 72-2. 76 ( 1 H, m) , 
4. 62 (1H, d, J=14. 0Hz), 4. 84 (1H, s), 5, 00 
(1H, d, J=14. 0Hz), 5. 25 (2H, s), 6. 26-6. 32 
( 1 H , m) , 6. 45 (1H, d, J = 16. 4Hz), 6. 68-6. 77 
( 2 H, m) , 7. 39-7. 47 ( 3 H, m) , 7. 60 (2H, d, J = 8. 
0Hz), 7. 78 (1H, s), 7. 87-7. 90 (3H, m), 8. 07 
(2H, d, J = 8 . 0Hz) , 8. 67 (1H, s) 
MS (F AB + ) : 6 2 8 (M + + 1 ) 
[«]d -38. 3° (c = 0. 35, 23 °C, 

ik&W) 173: (i)l-(4-7'P^-2 - 7iVtP7x^) - 4 - (4 
-isT;s<>¥)l) -5 (1H, 4H) -7h7^P> 

itS® 120 (i) 2 0 0mg (0. 7 7 mm o 1 ) s 60 %7Km<ti~ h V 
>7A46mg (1. 1 5mmo 1 ) -^>7;^>^1/7*D $ K 2 2 7m 

g ( 1 . 1 5mmo 1) 1 1 4 ( i) iileMstltc LtSSft^tl 2 

44mg (JR¥8 4 %) £f#£o 

'H-NMR (400MHz, CDCh) 5 : 5. 35 (2H, s), 7. 59 
(2H, d, J = 8. 2Hz), 7. 67-7. 74 ( 2 H, m) , 7. 89 
(2H, d, J = 8 . 2Hz) , 7. 94 (1H, d, J = 8. 2Hz) 

MS ( F AB + ) : 3 7 5 (M + + 1 ) 
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( i i) ( 2 R, 3 S , 


5 E) - 2 - 


(2, 4-^7MD7i 




- 6 




( 3 -7)V*U- 4 - ( 4 


- (4-i/T 


y^>^;b) - 5 ( 1 H, 


4 H) 


— :r 


h 


>- i ->r;i/) 7 x 


=.)]/) - 3 - 


^^-jv- 1 - ( 1 H- 1 , 


2, 4 


- h 




7v-;v- 1 --Ol/) - 5 


— 's^P-b >- 


2 -t}-— ;i/ 









tel^tJ Is 120mg (0. 4 1 mm o 1 ) , fb^rtl 1 7 3 ( i ) 16 8m 



g (0. 4 5mmo 1) s @^"^^->A 1 8mg (0. 0 8mmo 1) x HJ 
^ ( 2 x^;i/) >f >50mg (0. 16 mmo 1 ) h D 

i^;i/r^>0. 2 3ml (1. 6 3 mmo 1) fb-&#J 1 0©t§-£-£:lnI 

ii:bt«^i5 2mg (JR^2 2%) ^t#feo 

1 H — NMR (400MHz, CDCL) 5:0. 81 (3H, d, J = 5. 6 
Hz), 2. 21-2. 30 (2H,m), 2. 72-2. 77 ( 1 H, m) , 
4. 60 (1H, d, J = 1 4 . 0Hz), 4. 88 (1H, s), 5, 00 
(1H, d, J=14. 0Hz), 5. 23 (2H, s), 6. 32-6. 36 
(1H, m) , 6. 44 (1H, d, J=16. 4Hz), 6. 69-6. 75 
(2H,m), 7. 23-7. 25 ( 2 H, m) , 7. 39-7. 46 (2H, 
m), 7. 56 (2H, d, J = 7. 6Hz), 7. 70 (2H, d, J = 7. 
6Hz), 7. 79 (1H, s), 7. 87 (1H, s) 
MS ( F A B + ) : 5 8 7 (M + + 1 ) 

[a] D -42.5° (c = 0. 6 2,2 3 °C, J— )V) 

jh&t 174: (i) 1 - ( 4 - y'P^E- 2 -7;V^P7 x_;v) - 4 - ( b° 
,;^ > _4_^ ;l/ ^^ ;l/ ) _ 5 ( 1H , 4H) -rh7VP> 

Ib^ 120 (i) 200mg(0. 77 mm o 1 ) N 6 0 %jkM4bi- h V 
9A9 3mg (2. 3 3 mm o 1) *5«fct>*4- (7*D^fjl/) eUS^JI&ffl 
2 9 3mg ( 1 . 1 6 mmo 1) 4b&W)l 1 4 ( i) tlHlICLtli 

<b^l 8 8mg (IR*7 0%) £*§fc 0 

'H-NMR (4 0 0MHz, CDCls) 5 : 5. 19 (2H, s), 7. 33 
(2H, d, J = 5. 8Hz), 7. 43-7. 52 (3 H, m) , 8. 66 
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PCT/JP02/11960 








( 2 H, d, J = 


5 . 8 H z) 




MS ( F AB + ) : 


: 3 5 2 (M + + 1 ) 




( i i) ( 2 R 


. 3S, 5 E) - 2- (2, 


4-^7W0 7irjV) -6- 


( 3 -7;M-n- 


4- (4- (t:i;^>_4_ 


- 5 ( l h, 4H) 


-y- F 7 v n > - 


1 --T;b) 7 - 3 - 


1 - ( 1 H- 1 , 2 , 4 




1 ->f - 5 -^3r-fe>- 


2 ;u 



fbl^tJ U 120rag (0. 4 1 mm o 1 K Ybi^t) 174 (i) 158m 
g (0. 4 5mmo 1) , ffi/^^^A 1 8mg (0. 0 8 mm o 1) s h U 
X (2 -^^;i/7^^;i/) *X7^ >50mg (0. 1 6mmo 1) :fccfct>*h 'J 
ai^;i/^^>0. 2 3ml (1. 6 3mmol) <b^-#3 1 0 i: IrI 



«tbT^S<b^«84 lmg (42*18%) £f#£ 0 

1 H — NMR (400MHz, CDCL) 6:0. 81 ( 3 H, d, J=6. 0 
Hz), 2. 23-2. 30 ( 2 H, m) , 2. 73-2. 77 ( 1 H, m) , 
4. 60 (1H, d, J = 1 3 . 6Hz), 4. 89 (1H, s) , 5. 00 
(1H, d, J=13. 6Hz), 5. 19 (2H, s), 6. 32-6. 42 
(lH,m), 6. 44 (1H, d, J = 1 6 . 0Hz), 6. 68-6. 78 
( 2 H, m) , 7. 23-7. 48 ( 6 H, m) , 7. 79 (1H, s) , 7. 
87 (1H, s) , 8. 66 (2H, d, J = 4. 4Hz) 
MS (F AB + ) : 5 6 3 (M + + 1 ) 

[a] d -37.4° (c = 0. 7 3,2 3 °C, * $ J — JV) 

fe^l7 5 : (2R, 3S, 5E)-2-(2, 4 -^7jl/^P7x_;i/) 
- 3 6 - (3V U y- 6 --r;i/) -1- (1H-1, 2, 4 - h 'J 7 

V'— 1 -^;i/) - 5 -^-te >- 2 -ah— 2k 

fb-£$U> 85mg (0. 2 9mmo 1) > 6-70^^7 'J>7 2mg (0. 
3 5 mmo 1 ) % WtW^WJ* 13rag ( 0 . 0 6 mmo IK h 'Jx ( 2 - 
^^;V7ir;p) ^77^ > 3 5 mg ( 0 . 11 mmo 1 ) h 'Jxf^7 

^>0. 16 ml (1. 1 6 mmo 1) <b^ 1 0 ©J^i: ISJ^tz LT 
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l*fb£rtJ4 0mg (HW3 3%) 

1 H — NMR (400MHz, CD C 1 3 ) 5:0. 84 (3H, d , J = 5 . 6 
Hz), 2. 27-2. 31 (2H.ni), 2. 77-2. 82 (lH,m), 
4. 65 (1H, d, J=13. 6Hz), 4. 88 (1H, s), 5. 03 
(1H, d, J = 1 3 . 6Hz), 6. 38-6. 44 ( 1 H, m) , 6. 63 
(1H, d, J = 1 6 . 0Hz), 6. 70-6. 78 ( 2 H, m) , 7. 36 
-7. 47 (2H, m) , 7. 66 (1H, s) , 7. 79-7. 88 (3H, 
m), 8. 03 (1H, d, J = 8. 8Hz), 8. 10 (1H, d, J = 8 . 
0Hz) , 8. 85 (1H, d, J = 2 . 8Hz) 
MS (F AB + ) : 4 2 1 (M + + 1 ) 
[a] d -54.4° (c = 0.65, 22°C, J— JV) 

fe^j 1 7 6 : (i) 1- (4-yp ; E7x-Jl/) -4 - (2, 
\ZVi?>-4-j Jltf-fr) - 5 (1H, 4H) -r b7^P> 

<b£>ffil 08 (i) 2 0 0mg (0. 8 3mmo IK 6 0%7K^b^h U 
e?A50mg (1. 2 5mmo 1) (^D^^) - 2, 6 - ¥>7 

pnt'J^>3 0 0mg (1. 25mmol) fbllrtJ 1 14 ( i) h|BI 

tUfcLTiU&fb-^l 5 lmg (W4 5%) £f#;fco 

1 H — NMR (400MHz, CDCh) 5 : 5. 15 (2H, s), 7. 31 
(2H, s) , 7. 64 (2H, d, J = 8. 8Hz) , 7. 86 (2H, d, 
J = 8 . 8 H z ) 

MS ( F A B + ) : 4 0 2 (M + + 1 ) 

(ii) ( 2 R , 3 S , 5E) - 6- (4 - (4 - (2, 
>-4-^;M?-;i/) -5 (1H, 4H) -y- V*P>- 1 --f 7 
JV) -2- (2, 4-^7^P7x_;i/) - 3 -^5^1/- 1 - (1H-1, 2, 
4-h'J 7';-jv- 1 zAJkl ~ 5 -^^-b>- 2 -tT— ;b 

lb£rt) K 120mg (0. 4 1 mm o 1 K ib^rtJ 17 6 ( i ) 15 0m 
g (0. 3 7mmo 1) „ WfW^W& 1 8mg (0. 0 8 mm o 1) N h U 
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7 ( 2 -*3-)\s7 3L-)V) 4 > 5 Omg (0. 16 mmo 1 ) h U 
^)V7^y 0 . 2 3ml ( 1 . 6 3 mmo 1) 1 0©it£rh|Bj 

m^x^kit^mi 2mg mm 5%) %mc 0 

'H-NMR (400MHz, CDCL) 5:0. 81 (3H, d, J = 5. 6 
Hz), 2. 21-2. 30 ( 2 H, m) , 2. 73-2. 7 7 ( 1 H, m) , 
4. 63 (1H, d, J = 1 4 . 0Hz), 4. 85 (1H, s), 5. 01 
(1H, d, J = 14. 0Hz) , 5. 15 (2H, s) , 6. 28-6. 32 
( 1 H , m) , 6. 46 (1H, d, J = 15. 6Hz), 6. 69-6. 75 
( 2 H, m) , 7. 31 (2H, s), 7. 41-7. 43 (lH,m), 7. 
48 (2H, d, J = 8. 4Hz), 7. 79 (1H, s), 7. 86-7. 8 

8 (3H, m) 

MS (F AB + ) : 6 1 3 (M + + 1 ) 
[<*] D -38.6° (c = 0. 7 9, 2 2°C, ^ 9 7 — JV) 

it^xW 17 7: ( 2 R, 3S, 5E) - 2- (2, 4-^7;V^P7x-;i/) 
-3-^^;i/-6- (4 - (1, 2, 3-f7^7V-Jl/-4-^;i/) 7i- 
;V) - 1 - ( 1 H- 1 , 2, 4 - h U T S J — )V— 1 — Ji/) -5-^^r-b>-2 

'fb^tJls lOOmg (0. 3 4 mmo 1) , 4- (4 -7p^7x-;i/) - 
1, 2, 3-f7^77-jl/8 2mg (0. 3 4mmol) , St^7^7A2 
3mg (0. lOmmolK h'J7 (2-^Wi-;b) ^706 2m 
g (0. 2 0mmol) h 'J ^^l/T* 5. > 0 . 26 ml (2. 04 mmo 

1) £fflV\ ^tll 0©^^|5l^(ctTa^b^t)l 7mg (JR*11%) 

'H-NMR (400MHz, CDCla) 6:0. 83 (3H, d, J = 6 . 0 
Hz), 2. 21-2. 31 ( 2 H, m) , 2. 74-2. 78 ( 1 H, m) , 
4. 63 (1H, d, J = 1 4 . 0Hz), 4. 84 (1H, s), 5. 01 
(1H, d, J = 1 4 . 0Hz), 6. 32-6. 36 (1H, m), 6. 50 
(1H, d, J = 1 5 . 6Hz), 6. 69-6. 75 (2H, m), 7. 42 
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- 7 . 45 ( 1 H, m) , 7 . 50 ( 2 H, d, J = 8. 0Hz), 7. 79 
(1H, s) , 7. 88 ( 1 H, s) , 8. 00 ( 2 H, d, J = 8 . 0Hz) , 

8 . 6 3 ( 1 H, s) 
MS (FAB + ) : 4 5 4 (M + + 1 ) 
[a] d -48. 3° (c = 0. 79, 2 2 °C, 

ft&M 178: ( 2 R, 3 S, 5E) - 2- (2, 4-^7^tP7xr;i/) 

- 6 - (Jr; fr»'J >- 6 ->f;i/) -1- (1H-1, 2, 4-h 
V T'J—JV- 1 -4 )l) - 5- ^^r-b>-2 -st—ll 

-fb^^JU 1 0 Omg (0. 3 4mmo IK 6 -rp^^y^rfj > 7 1 m 
g ( 0 . 3 4mmo 1 ) s ftW^Wi* 1 5 mg (0. 0 7mmo 1) N h U 
* (2 -^fJl/7i-Jl/) ^X7042mg (0. 1 4mmo 1) V U 

:x^;i/T*>0. 19 ml (1. 3 6mmo 1) fc&VO 2 (DWt&tmWi 

tbtSifb^4 0mg (W2 8%) £t#£o 

1 H — NMR (400MHz, CDC 1 3) (5:0. 85 (3H, d, J = 6. 0 
Hz), 2. 25-2. 35 ( 2 H, m) , 2. 80-2. 84 ( 1 H, m) , 
4. 64 (1H, d, J=13. 8Hz), 4. 91 (1H, s) , 5. 04 
(1H, d, J=13. 8Hz), 6. 49-6. 55 ( 1 H, m) , 6. 68 
(1H, d, J=l 5. 6Hz), 6. 74-6. 78 ( 2 H, m) , 7. 42 
-7. 47 ( 1 H, m) , 7. 79 (1H, s), 7. 86-7. 89 (2H, 
m), 7. 96 (1H, s), 8. 03 (1H, d, J=8. 4Hz), 8. 7 
7 (1H, s), 8. 81 (1H, s) 
MS ( F AB + ) : 4 2 2 (M + + 1 ) 
[a] D -60.8° (c = 0. 3 6,2 2 °C, 

jt£M 17 9: ( i ) 4 - ( 4 -^Pt7i-iH - 2- (4-->7V-2- 
ZjMlP£i>^kj - 3 (2H, 4H) -1, 2, 4-hUT^P> 

4bl%#7 130 (i) 230mg(l mm o 1 ) N BM 0. 29ml (5mm 
o 1) . *)l/l>T^i?>ffimm5 2 Omg (5mmo 1) s j^Mti U -)A4 1 4 
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mg (3mmo 1) cfct>*4 -i/TJ - 2 - 7;i/^D^>> ; ;i/7'n ^ K 3 2 0 m 
g ( 1 . 5mmo 1) ih&Wl 3 0 ( i i) i:|B]^^ bT^H-fb^rt) 2 

5 1 mg (IR*6 8 %) ^mtzo 

'H-NMR (4 0 0MHz, CDC 1 3 ) <5 : 5. 15 (2H, s) , 7. 41 
(1H, d, J = 9. 0Hz), 7. 44-7. 52 (4H,m) , 7. 62 
( 2 H, d, J = 8 . 6 H z) , 7. 74 (1H, m) 

MS (F AB + ) : 3 7 3 (M + + 1 ) 



(ii) (2R, 3S, 5 E) - 6 - (4 - 


(2- 


(4 -^>7^y 


- 2 


u - 3 (2H, 4H) -1, 2, 4 


— h U 


?^D>- 4 




— V) - 2- (2, 4-^7;i/tD7x-Jb) 


- 3 - 


l - 


(1H- 1 , 



2, 4-h'J7V-^-l--f;i/) - 5 -^^r-b>- 2 ;U 

Is 73mg (0. 25mmol) „ it&fy) 179 (i) 98mg 
(0. 2 6mmo 1) , M^7^^A6mg (0.0 3mmo 1) , h 0 X 
(2 -^^;i/7 ji— *X7-f > 1 5mg (0. 0 5mmo 1) &J;t>"h U ^ 

^;i/T^>0. 0 7ml (0. 5mmol) 1 0 (Dm&t IsMtfc: 

lt»^i36mg (R$25%) &f#£o 

1 H-NMR (400MHz, CD C 1 3 ) 6:0. 81 ( 3 H, d , J = 6. 1 
Hz), 2. 18-2. 32 ( 2 H, m) , 2. 70-2. 78 ( 1 H, m) , 
4. 62 (1H, d, J=13. 9Hz), 4. 82 (1H, s), 5. 00 
(1H, d, J=13. 9Hz), 5. 15 (2H, s), 6. 23-6. 32 
(1H, m), 6. 45 (1H, d, J = 1 5 . 9Hz), 6. 67-6. 78 
( 2 H , m) , 7. 39-7. 51 ( 8 H , m) , 7. 72 (1H, s), 7. 
78 (1H, s) , 7. 87 (1H, s) 
MS ( F A B + ) : 5 8 6 (M + + 1 ) 

[a] d -45. 9° (c = 0. 63, 26 °C, J— Jl) 



fb^tl 1 8 0 : (i) 1- (4-7P^7i-;i/) -3- (4-^77-2- 



Z2k£Vj^¥M -2 (1H, 3H) I jlfVP> 
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{t&Wa 147 (i) 357mg (1. 5 mm o 1 ) s 60 %7^mit± V U »> 
A 7 2 mg ( 1 . 8mmo 1) *5J:t>*4 -»>7V - 2-7;Wo^>^7"o ^ 
F4 16mg (1. 95mmol) ib&fo I 1 4 (i) tmWk^LXm 

Ifb^l3 3 8mg (©$9 1%) *mtzo 

1 H — N MR (400MHz, CD C 1 3 ) 6:4. 94 ( 2 H, s) , 6. 42 
(1H, dd, J = 0. 9 and 3. 1Hz), 6. 60 (1H, d, J = 
3. 1Hz), 7. 38-7. 55 (7H, m) 
MS (F AB + ) : 3 7 2 (M + + 1 ) 



(i i) (2R, 3 S, 


5E) - 


6 


" (4- (3- 


(4 -i/TJ 


- 2 - 




D^>^;i/) - 2 ( 1 H, 


3H) - 




* ^ V* D > - 1 


-J)V) 7x 




- 2 - 


(2, 4-^7MP7i 


- 


3 


1 - 


(1H-1, 


2, 4 


- h u 


t^v— l --r;i/) - 5 




> 


- 2 ;i/ 









ik&VQ 1. 7 3 m g (0. 25 mm o 1 ) . 18 0 ( i ) 9 7 m g 



(0. 2 6mmo 1) „ »7i?>>A6mg (0 . 0 3mmo 1) N h 'JX 
( 2 -*2-)l7 x.—)V) 4 > 1 5 mg (0. 05 mmo 1 ) h U 

f-)VT^>0. 0 7 ml (0. 5mmol) ih^^O 2 t m& J3 b 

Xmmit^2 5mg (JRapl 5%) 

1 H — N MR (400MHz, CDCb) (5:0. 80 (3H, d, J = 6. 3 

Hz), 2. 16-2. 32 ( 2 H, m) , 2. 68-2. 77 ( 1 H, m) , 

4. 62 (1H, d, J = 1 4. 0Hz), 4. 82 (1H, s), 4. 95 
(2H, s), 4. 99 (1H, d, J=14. 0Hz), 6. 18-6. 26 
(1H, m), 6. 39 (1H 3 d, J = 3. 1Hz), 6. 44 (1H, d, 

J = 1 5 . 8Hz), 6. 62 (1H, d, J = 3 . 1Hz), 6. 67-6. 

77 (2H, m) , 7. 38-7. 55 (8H, m) , 7. 78 (1H, s) , 

7. 8 7 (1H, s) 

MS (F AB + ) : 5 8 5 (M + + 1 ) 

[a] □ -42.0° (c = 1.08,25°C, ^^y— )V) 
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jfrgMl 8 1: (i) 1- (4-7'Dt-2-7jl/tD7iUl/) - 4- (4 
->7;-2-7Jl/tP^>^) -5 (1H, 4H) -rF7VP> 

fti^ 120 (i) 194mg (0. 7 5 mm ol). 6 0 %7kmihi~ h l ) 
9A36mg (0. 9mmo 1) :fecfct>* 4 - i^^y - 2 - 7;i/* P^>^;i/-7"P 
U'2 0 8mg (0. 98mmol) fb^tl 1 1 4 ( i) tlstfifcbT 

ilf^tll8 9mg (42*4 8%) £t#feo 

'H-NMR (400MHz, CDCla) c5 : 5 . 30 (2H, s) , 7. 41 

- 7 . 5 8 (6H, m) 

MS ( F A B + ) : 3 9 2 (M + + 1 ) 



(ii) (2R, 3S, 5E) -2- (2, 4-^7^P7xrji/) - 6 - 
(3-7Jl*n- 4- (4- ( 4 -->T7 - 2 -7;i/7|-p^>> ! ;i/) -5 (1H, 
4H) -rf7';p>-l-^;V) 7x~;i/) - 3 1 - (1H-1, 

2, 4 - h VT"J—)V- 1 -4 Jl) - 5 -^\^r-fe>- 2 ;i/ 

-fb^#J 1. 142mg (0. 48 mm o 1 ) , it^Ji 181 (i) 189m 
g (0. 4 8mmo 1) . mW^Vt>2^ 1 lmg (0. 0 5mmo 1) N h U 

7 (2-^^7x-;v) ^7O30mg (0. 1 Ommo 1) i3j;t>*b U 
^^-;i/T^>0. 14ml (1. OOmmol) £fflV\ it^2(Dm^tmm 
tLTli^i5 2mg (W2 1%) £t#fco 

'H-NMR (400MHz, CDCL) £ : 0 . 81 (3H, d, J = 5. 8 
Hz), 2. 20-2. 32 ( 2 H, m) , 2. 72-2. 78 ( 1 H, m) , 
4. 61 (1H, d, J = 14. 0Hz), 4. 89 (1H, s), 5, 01 
(1H, d, J=14. 0Hz), 5. 30 (2H 5 s), 6. 30-6. 38 
( 1 H , m) , 6. 45 (1H, d, J=15. 9Hz), 6. 68-6. 78 
(2H, m), 7. 23-7. 57 (7H, m), 7. 79 (1H, s), 7. 

8 8 ( 1 H, s) 

MS ( F AB + ) : 6 0 5 (M + + 1 ) 
[a] D -41. 9° (c = 0. 7, 27 °C, 
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fcgMl 8 2: (i) 1- (4-7P ; E-2-7;i/tP7i-;i/) -4- ( g 

u 2 --r;i/7<^;i/) - 5 (ih, 4H) -fh7VP> 

{b^-^J 120 (i) 194mg (0. 7 5 mm o 1 ) N 60 %fcmik± h U 
yA90mg ( 2 . 2 5mmo 1) - {7 u * )),) tV^>gSffi 

2 8 5 mg ( 1 . 13 mmo 1) -fb^tJ 114 ( i) £:|b]«I13LT^M 

fb^tl2 lOmg (lR$8 0°/ o ) £f#fco 

'H-NMR (400MHz, CDC 1 3 ) 6 : 5. 34 (2H, s) , 7. 26 
-7. 30 ( 1 H, m) , 7. 34 ( 1 H, d, J = 7. 7Hz) , 7. 44- 
7. 5 1 (3H, m) , 7. 73 (1H, dt, J=l. 7 and 7.7H 
z) , 8. 64 (1H, d, J = 4. 9Hz) 
MS ( F AB + ) : 3 5 0 (M + + 1 ) 



(ii) (2R, 3S, 5E) - 2- (2, 4-^7MP7xz;i/) - 6- 
(3 -7)\s*n- 4 - (4- (h° U v?>- 2 -^;t/^^-;i/) -5 ( 1 H, 4H) 
-fh7VP>-l--f;i/) - 3 1 - (1H-1, 2, 4 

K 1 7 6 m g ( 0 . 6 mm o 1 ) N 182 (i) 210mg 

( 0 . 6 mmo 1 ) N WtW^Vt?** 14mg ( 0 . 0 6 mmo 1 ) N h U X 
( 2 -*3-)l7 sfc* 7037mg (0. 12 mmo 1) h'Jx 

^;VT^>0. 17ml (1. 2 Ommo 1) 2 6D»-&t l^tUfc 

lt»^5 2mg (W3 2°/ 0 ) £f#7c<> 

'H-NMR (400MHz, CDC 1 3 ) d : 0. 81 (3H, d, J = 6. 1 
Hz), 2. 19-2. 32 (2H,m), 2. 72-2. 78 ( 1 H, m) , 
4. 61 (1H, d, J = 1 3. 9Hz), 4. 88 (1H, s), 5. 01 
(1H, d, J = 1 3 . 9Hz), 5. 35 (2H, s), 6. 29-6. 38 
(1H, m) , 6. 44 (1H, d, J = 15. 9Hz) , 6. 68-6. 78 
(2H, m) , 7. 22-7. 29 (3H, m) , 7. 34 (1H, d, J = 7. 
8Hz) , 7. 39-7. 46 (1H, m) , 7. 49 (1H, t , J = 7 . 8 
Hz) , 7. 73 (1H, dt, J=l. 7 and 7. 8Hz) ,7.79 
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(1H, s) , 7. 88 ( 1 H, s) , 8. 62 (1H, d, J = 4. 8Hz) 
MS (FAB + ) : 5 6 3 (M + + 1 ) 
[a] D -44. 9° (c = 1 . 17, 2 7 °C, 



jt^mi 8 3: (i) 1- (4-yp J &-2-7;W7x-;p) -4- ( g 
U S^>- 3 -5 (1H, 4H) -rh7VP> 

ik&Vdl 20 (i) 194mg (0. 7 5 mmo IK 6 0 %7KfHfb^ h U 
•>A 9 Omg (2 . 2 5 mm o 1) &£t>*3 - (7*D^^^V) t: U 5>>JHKJ« 
2 8 5 mg ( 1 . 13 mmo 1 ) fb^tl 114 ( i ) hmmizhxmm 

^15 4mg (IR^5 9%) £*§fco 

'H-NMR (4 0 0MHz, CDCL) d : 5. 21 (2 H, s) , 7. 35 
(1H, dd, J = 4.8 and 7.8Hz),7.41-7.51(3H, 
m) , 7. 82 (1H, d t , J = 1 . 8 and 7 . 8 H z ) , 8 . 6 4 
(1H, d d, J = 1 . 4 and 4. 6Hz) ,8.75 (1H, d, J = 
1. 4Hz) 

MS (F AB + ) : 3 5 0 (M + + 1 ) 



(ii) (2R, 3S, 5E) - 2- (2, 4 - V 7)1* u 7 ^=-)l) - 6- 



\ / \ " "I 

( 3 -7;i/^D- 4 


- (4- (t'J^> 


-3 - 


>r;i/p«^-;i/) - 5 (ih, 4 h) 






-3 - 


1 - ( 1 H- 1 , 2 , 4 



- h 'J 7V — )V — 1-4)1) - 5 -^\dr-b>- 2 -jfr—)V 

it^m U 129mg (0. 4 4 mm o 1 K <fb-£#) 18 3 ( i ) 15 4m 
g ( 0 . 4 4 mmo 1 ) N B8^7S?!>A lOmg ( 0 . 0 4 mmo 1 ) „ HJ 
X ( 2 -^jl/7i-M 4^:7 -r >27mg (0. 09 mmo 1 ) i5«tl5 h U 
^^;i/r^>0. 13 ml (0. 8 8 mmo 1) £fflV\ fbi^tJ 2 h IrJII 

£.LX&m<b&%>5 2mg (JRsfs 1 9%) 

'H-NMR (400MHz, CDCla) (5:0. 8 1 (3H, d, J = 5. 8 
Hz), 2. 19-2. 32 ( 2 H, m) , 2. 72-2. 78 ( 1 H, m) , 
4. 61 (1H, d, J = 1 3. 9Hz), 4. 88 (1H, s), 5. 01 
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( 1 H, d, J=13. 9Hz), 5. 21 ( 2 H, s) , 6. 28-6. 37 
( 1 H, m) , 6. 44 (1H, d, J = 1 5 . 8Hz), 6. 68-6. 78 
(2H, m) , 7. 22-7. 28 (2H, m) , 7. 34 (1H, dd, J = 

4.8 and 7. 8Hz) , 7. 3 9- 7. 4 7 (2 H, ra) , 7. 79 
(1H, s) , 7. 82 (1H, dt, J=l. 7 and 7. 8Hz), 7. 

88.(1H, s) , 8. 64 (1H, dd, J=l. 4 and 4. 8 H z ) , 

8. 7 5 (1 H, d, J= 1. 4Hz) 

MS ( F AB + ) : 5 6 3 (M + + 1 ) 
[a] D -49.0° ( c = 0 . 4 8, 2 5 °C, * $ J— )l) 

Yb^l84: (i) 1- (4-^P J E7 3 i-;i/) -2->f jffVUj^ > 

147 (i) 2 3 9mg (1 mm o 1 ) N h (II) 

2 6 Omg (2mmo 1) HXXf7KMit^^mi- h U ->A3 8 Omg ( 1 Omm 
o 1) ftl^rtJl 6 0 ( i) t^liCbtii^l 2 Omg (IR^5 

0%) £f#fco 

1 H-NMR (400MHz, CDC1 3 ) 6:3. 56-3. 6 1 (2H, m) , 
3. 88-3. 93 (2H, m), 5. 10-5. 20 (1H, brs), 7. 
4 4 (4H, s) 

MS (F AB + ) : 2 4 1 (M + + 1 ) 
(ii) 1- (4-^^71^!/) -3- (4->7y^>^Jl/) 

it-Still 184 (i) 120mg (0. 5 mm o 1 ) , 60 %^.mt± h U t> 
A28mg (0. 7mmo 1) ^3iU t 4-^7y^>^7D 5. M4 7mg 
(0. 7 5mmo 1) -fb^rt) 1 1 4 (i) h l^ft fc: L X ^J8fls^5 1 1 

2mg (W6 3%) £f#fc 0 

'H-NMR (400MHz, CDCls) <5 : 3 . 38-3. 42 (2H, m) , 
3. 79-3. 84 (2H, m) , 4. 52 (2H, s) , 7. 42-7. 50 
(6H, m) , 7. 65 (2H, d, J = 8 . 2Hz) 
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MS (F AB + ) : 3 5 6 (M + + 1 ) 

(iii) (2R, 3S, 5E) - 6- (4 - (3 - C 4 - J ^> 
- 2 'J VJ >- 1 ->f;i/) -2- (2, 4-V7MD7 

ji -3-^;i/-i- (lH-i, 2, 4-h'j7v-;i/-i--fji/) - 

5 -^^r-b>- 2 -3r—)l 

ittxW} K 93mg ( 0 . 3 1 mm o 1 ) N 184 (ii) 112m 

g (0. 3 lmmo 1) , S|;^^^A7mg (0. 0 3 mm o 1) N h 
( 2 ^)17 ^ 701 9 mg ( 0 . 0 6 mmo 1 ) h'Ji 

fA7^>0. 0 9ml (0. 6 3 mm o 1 ) ^ffilv -fb-n^ 2 ©il^-h|pHtiC 
ltM^tl3 9mg (lR-^2 2%) £f#£o 

1 H — NMR (400MHz, CDCb) 6:0. 80 (3H, d, J = 6. 3 
Hz), 2. 15-2. 30 (2H,m), 2. 68-2. 77 ( 1 H, m) , 
3. 40 (2H, dd, J = 8. 1 and 9. 7Hz), 3. 85 (2H, 
dd, J = 8. 1 and 9. 7Hz),4. 53 (2H, s),4. 61 

(1H, d, J = 13. 9Hz), 4. 80 (1H, s), 4. 99 (1H, d, 
J = 13. 9Hz), 6. 11-6. 20 (lH,m), 6. 41 (1H, d, 
J = l 5. 8Hz), 6. 67-6. 77 (2H,m), 7. 35 (2H, d, 
J = 8 . 8Hz), 7. 38-7. 45 ( 1 H, m) , 7. 44 (2H, d, J 
= 8. 3Hz) , 7. 52 (2H, d, J=8. 8Hz), 7. 65 (2H, d, 
J = 8. 3Hz), 7. 78 (1H, s), 7. 87 (1H, s) 
MS ( F AB + ) : 5 6 9 (M + + 1 ) 

[a] D -50. 2° (c = 0. 5, 24 °C, * # J 

1k£rm 1 8 5: (i) 1- (4 -7*v^7 - 3- ( 4 ->77 - 2 - 

-fb£r$9 184 (i) 164mg (0. 6 8 mm o 1 K 60 %7miti~ h V 
A 3 8 mg (0. 95 mmo 1) ^J;lF4-^77-2 -7 jl * n ¥ )V 7* 
DU*217mg (1. 02mmol) £ffllv <b^rtl 1 1 4 ( i) hiUSti^L 
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Xmm<t^2 3 5 rag (JR¥9 3%) 

1 H — NMR (400MHz, CDCh) 6:3. 45-3. 5 2 ( 2 H, m) , 
3. 79-3. 84 ( 2 H, m) , 4. 57 (2H, s), 7. 36-7. 57 
(7H, m) 
MS ( F AB + ) : 3 7 4 (M + + 1 ) 



(ii) (2R, 3S, 5E) - 6- (4 - (3 


- ( 4 - y7 


y - 2 - 




p^>^;i/) - 2 —4 ^ £V V >- 1 ->f 


- 


2- (2 


, 4- 


^7;i/tD7x-;i/) -3-^^;i/-l- (1H- 


1. 2, 4- 


HUT V" 


— ;u- 


1 ->f - 5 -^Jp-b >- 2 -3J-— ;i/ 








U 184rag (0. 63 mm o 1 ) N 


^1518 5 ( 


i i) 


2 3 5 



mg (0. 6 3mmo 1) N WtW^VttJ* 14mg (0. 0 6mmo 1) N h 
'JX ( 2 - ^^7i-^) >38mg (0 . 1 2mmo 1) 

UW^O. 18 ml (1. 2 6mmol) ikS^) 2 (DWiS 

itat»^tl8 5mg (1R^2 4%) £f#fc 0 

1 H — NMR (400MHz, CDCL) 5:0. 80 (3H, d, J = 6. 3 
Hz), 2. 14-2. 30 (2H,m), 2. 68-2. 75 ( 1 H, m) , 
3. 44-3. 49 (2H, m), 3. 82-3. 87 (2H, m), 4. 57 
(2H, s), 4. 63 (1H, d, J = 1 3 . 9Hz), 4. 80 (1H, 
s), 4. 99 (1H, d, J = 1 3 . 9Hz), 6. 10-6. 20 (1H, 
m), 6. 40 (1H, d, J = 1 5 . 6Hz), 6. 67-6. 77 (2H, 
m) , 7. 33 (2H, d, J = 8 . 8Hz), 7. 36-7. 50 (3H, 
m), 7. 50 (2H, d, J = 8 . 8Hz), 7. 55 (1H, t, J = 7 . 
6Hz), 7. 76 (1H, s), 7. 87 (1H, s) 
M S ( F A B + ) : 5 8 7 (M + + 1 ) 

[a] d -45. 8° (c = 1 . 09, 26 °C, * $ J — ;iO 

18 6: (i) 1- (4-7"P€-2-^ h^->^Ji/^-;V7x-;i/) 
-5 ( 1 H, 4 H) -Th?yp> 
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2 -7 5. S - 4-7n^%c&mm*3 L )l4 . 6g (20mmol) Ol, 2- 
i^^DDx^ (6 0ml) mmz h U*xy> 1 . 9 6 g (6. 6mmo 1) 

7>6ml (4 5. 2mmol) »^ 1 1 0 °CT* 2 4 Nf^Jt# Lfc Q SJiftrM 

2 3%) zmtzo 

1 H — NMR (400MHz, CDCL) 6:3. 85 (3H, s) , 7. 45 
( 1 H, d, J = 8. 4Hz) , 7 . 83 (1H, dd, J = 2. 3 and 
8. 4Hz) , 8. 20 (1H, d, J = 2. 3Hz) 
MS (FAB + ) : 2 9 9 (M + + 1 ) 

(ii) 1- ( 4 -T'P^E- 2 h ^r^±ui^-)yy x—;]/) - 4- (4- h 
U 7;i/^P^ h^r->^>^;i/) -5 (1H, 4H) -fh7VP> 

<b^-iJ 186 (i) 1. 4g (4. 6 8 mm o 1 K 60 %7kmik± h U 
A 2 6 2mg (6. 5 6 mm o 1) *5ctt>*4- h 'J7MD^ h ^ > Jl 7 
P^ F 1. 12ml (7. 02mmol) £fflV^ ih^l 1 4 (i) tmm^ 
ItSIfb^tl 1 • 45g (1R^6 6%) £f#£o 

1 H — N MR (400MHz, CDCb) 5 : 3. 70 (3H, s), 5. 18 
(2H, s) , 7. 25 (1H, d, J = 8. 4Hz) , 7. 43 ( 2 H , d, 
J = 8 . 5Hz) , 7. 50 (2H, d, J = 8 . 5Hz) , 7. 81 (1H, 
d d , J = 2 . 2 and 8. 4Hz) , 8. 18 (1H, d, J = 2 . 2 H 
z) 

MS ( F A B + ) : 4 7 3 (M + + 1 ) 

(i i i) 1- (4 -7u=E- 2 -tUU^4 Jiy -4 - (4-h'j7 

;i/^|-p^ h^r->^>^;i/) - 5 (1H, 4H) -Th7^P> 

fb^i 1 8 6 (ii) 168mg (0. 36mmol) i:7N7>€-7^ 
$J-)imm2. 5ml (17. 5mmol) &2J|];U iST'2BPWbfeo 
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1 H — NMR (400MHz, CDCh) 6:5. 17 ( 2 H, s) , 5. 60 
-5. 7 4 (1H, brs), 6. 13-6. 27 (1H, brs), 7. 24 
(2H, d, J = 8. 5Hz), 7. 43-7. 48 ( 3 H , m) , 7. 74 
(1H, dd, J = 2.2 and 8. 5Hz) , 7. 85 (1H, d, J = 
2 . 2 H z ) 

MS ( F AB + ) : 4 5 8 (M + + 1) 

(iv) (2R, 3S, 5E) -6- ( 3 -tiJV^^-f Jl- 4 - (4- (4- 
h U 7Jl/tD^ b ^r->^>^;i/) - 5 (1H, 4 H) -fF7VD>-l--f 

7x-;i/) -2- (2, 4 -iJ7 Jls^ny - 3 - 1 - (1 

H-l, 2, 4-h'J7V-^-l-^;V) - 5 -^jp-fe > - 2 ;u 
fb-^^l Is 79mg (0. 2 7 mm o 1 K it^M) 186 (i) 123mg 
(0. 2 7mmo 1) s »7i;^A6mg (0. 0 3mmo 1) , h 
( 2 -*3~;V7 *^7-f > 1 6mg (0 . 0 5mmo 1) h 'Jx 

^;i/T^>0. 0 8ml (0. 5 4mmol) ^m^\ iktrW 2 om&t mm t 

1 H — NMR (400MHz, CDCb) 6:0. 80 (3H, d, J = 6. 1 
Hz), 2. 19-2. 32 ( 2 H, m) , 2. 70-2. 76 ( 1 H, m) , 
4. 60 (1H, d, J=13. 9Hz), 4. 90 (1H, s), 5, 00 
(1H, d, J=13. 9Hz), 5. 15 (2H, s), 5. 90-6. 00 
(1H, brs) , 6. 30-6. 40 (2H, m) , 6. 45 (1H, d, J 
= 15. 9Hz), 6. 68-6. 78 ( 2 H, m) , 7. 23 (2H, d, J 
= 8. 1Hz) , 7. 38-7. 47 (4H, m) , 7. 54 (1H, dd, J 
= 1.8 and 8.4Hz),7.65(lH, d, J=1.8Hz),7. 
77 (1H, s) , 7. 87 (1H, s) 
MS ( F A B + ) : 6 7 1 (M + + 1 ) 
[a] d -40. 0° (c = 0. 8 2, 2 8°C, 
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jtjtMl 87: (2R, 3 S, 5 E) - 6 - (3-y77-4 - (4- (4- 

h y_ZJk*EJ: h*i^rs>JL>kl -5 ( 1 h, 4H) -=t h^y p>- i -4 

JV) ~73L-)]/) -2- (2, 4-^7;PtP7x-^) - 3 ~^^JV~ 1 - (1 
H-l, 2, 4 - h U T^Mlc 1 - 5 ~^^r-b >- 2 

fb-£$3 18 6 ( i v ) 41mg (0. 06 mm o 1 ) (Dmt* ^ U > ( 1 m 
1) iiCt'J 1 5 jii 1 (0. 1 8mmo 1) *5ctt; h U 7;i/tDff»K 
1317/zl (0. 12mmol) £flnx.s ^T'2HP»llfeo 

(✓\dr+f-> : g^;n^;b : ^y-;b = 8:4:1 tli) t:tiiU S»fb 
1^9 3 2 mg (1R^7 9%) £f#fc 0 

1 H — NMR (400MHz, CDC1 3 ) 5:0. 81 (3H, d, J=5. 6 
Hz), 2. 22-2. 34 (2H,m), 2. 73-2. 82 ( 1 H, m) , 
4. 60 (1H, d, J = 13. 9Hz), 4. 92 (1H, s), 5, 02 
(1H, d, J = 1 3 . 9Hz), 5. 21 (2H, s), 6. 32-6. 44 
( 1 H, m) , 6. 47 (1H, d, J = 15. 8Hz), 6. 69-6. 79 
(2H, m), 7. 25 (2H, d, J = 8. 7Hz), 7. 39-7. 46 
(1H, m) , 7. 51 (2H, d, J = 8. 7Hz), 7. 66 (1H, d, 
J = 8. 5Hz),7. 68 (1H, dd, 3=1.1 and 8. 5Hz), 
7. 78-7. 80 ( 2 H, m) , 7. 88 (1H, s) 
MS ( F A B + ) : 6 5 3 (M + + 1 ) 

[a] D -41.2° (c = 0. 8 2, 2 8°C, * $> J — JV) 

jh&Ml 88: (i) 1- (4-h'J 2Jk*R* Mt^Z^Eik) - 5 ( 1 H, 
4H) -rh7VD> 

4 - h U 7;t/7l-D^ h ^^>7 i V^>r^.— h 1 . 1 6g (5. 69mm 
o 1) joXV^ri? h* h IM^;^>^> 1 . 5ml (11. 4mmo 1) 
it^mi 0 8 ( i) |5ia £ L T mmih^ 9 2 6mg (1R^6 6%) 
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1 H — NMR (400MHz, DMSO-d 6 ) 6:7. 5 9 (2H, d, J=8. 
8Hz), 8. 00 (2H, d, J = 8. 8Hz), 14. 6-14. 9 ( 1 H, 
b r s ) 

MS (F AB + ) : 2 4 7 (M + + 1 ) 



(i i) 1- (4-7Pt^>^) - 4- (4- h 'J7MD^ Y*js7 
)V) -5 (1H, 4H) - ^ h ^ V' P > 

{b^-t) 188 (i) 123mg (0. 5 mm o 1 K 6 0 %7km<b± h U £ 
A2 4mg (0. 6mmo 1) &£t>* 4 - ^E-<> d S F 1 6 3mg 

(0. 6 5mmo 1) -fb^tl 1 1 4 ( i) t mmiz LXmmit^ 1 3 

6 mg («6 6 %) 

1 H — NMR (400MHz, CDC1 3 ) 5:5. 14 (2H, s), 7 . 32 
-7. 37 (4H, m), 7. 53 (2H, d, J = 8. 3Hz) , 8. 01 
(2H, d, J = 9. 2Hz) 
MS ( F A B + ) : 4 1 5 (M + + 1 ) 

(iii) (2R, 3S, 5E) - 2- (2, 4 - i?7)V*u 7 ^-jv) -3 
-*3-)V- 1 - (1H-1, 2, 4-h'J7^-jl/-l-^Ji/) -6 - (4- 
(4- (4-hU7;i/^P^ h^->7i-j|/) -5 (1H, 4H) h?VP 

>- l -^;i/^<^-;i/) 7 ji— - 5 -^^-b >- 2 — — ;b 

it^m Is 92mg (0. 3 1 mm o 1 ) s -fb^tJ 188 (ii) 136m 
g (0 . 3 3mmo 1) , mW^^Vt> K7 mg (0.0 3mmo IK h'J^ 
(2-/^7i-^) ^77019mg (0. 0 6mmo 1) ££t>*h 'Jx 
^•jl/7^>0. 0 9ml (0. 6 3 mm o 1 ) <b-^#5 2 ©J§-£r^|5Uf t 

bT^li<b^tJ7 1mg (Ms 3 6%) 

1 H — NMR (400MHz, CDCb) 6:0. 78 (3H, d, J = 6 . 3 
Hz), 2. 16-2. 30 (2H,m), 2. 69-2. 78 ( 1 H, m) , 
4. 62 (1H, d, J=13. 8Hz), 4. 82 (1H, s), 5, 00 
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( 1 H, d, J = 1 3 . 8Hz), 5. 17 ( 2 H, s) , 6. 21-6. 30 
( 1 H , m) , 6. 44 ( 1 H , d, J = 1 5 . 8 H z ) , 6. 67-6. 79 
(2 H, m) , 7. 33-7. 45 ( 7 H, m) , 7. 78 ( 1 H, s), 7. 

87 (1H, s) , 8. 02 ( 2 H, d, J = 9 . 0Hz) 

MS ( F AB + ) : 6 2 8 (M + + 1 ) 

[a] d -42.4° (c = 0 . 4 6 , 2 6°C, ;!✓) 

jk&gn 89: (i) (2R, 3 S) -2 - (2, 4-^7;i/tP7xr 
- 2 - (4 -j* h^r->^>^;i/7t-^r->) - 3 1 - (1H-1, 2 , 

4 - h 'J 7v- l --ov) - 5 -^^-tz > 

6 0 %7KMit± hU£A113mg(2. 8 3mmo 1) ON, N-^^;p 

(2ml) K»$ftfc^fifcT'fb-&«&lN 4 0 0mg (1. 41mm 
ol) ©N, N-^^f-MJVA?^ K (4ml) ^7$£#nX- fco 3 0&mW.& 
Vtzfe, 4-/ hdr^^>^^D'J K0. 3 9ml (2. 8 3mmol) Sin 

;i/ : ^f> = 1 : 1 7?*m) fcTM^U mmfc-SVO 5 6 3 
mg (W 9 7%) £f#£ 0 

1 H — NMR (400MHz, CDCls) 5:0. 94 (3H, dd, J = 2. 
9 and 7. 0Hz) , 1. 41-1. 50 (1H, m) , 2. 08-2. 
18 ( 1 H, m) , 2. 60-2. 68 ( 1 H, m) , 3. 83 (3H, s), 
4. 59 (1H, d, J = 1 0. 5Hz), 4. 69 ( 1 H, d, J=10. 5 
Hz) , 4. 93-5. 05 (3 H, m) , 5. 14 ( 1 H, d, J=15. 4 
Hz), 5. 62-5. 73 ( 1 H, m) , 6. 80-6. 88 (2 H, m) , 
6. 92 (2H, d, J = 8. 8Hz), 7. 28 (2H, d, J = 8. 8H 
z), 7. 42-7. 49 ( 1 H, m) , 7. 85 (1H, s), 8. 00 (1 
H, s) 

MS (F AB + ) : 4 1 4 (M + + 1 ) 
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(ii) (2R, 3S) -4- (2, 4-^7MP7i^) -4- (4- 
h=fr->^>^;M-^» - 3 5 - ( 1 H- 1 , 2, 4-HJTV — 

;i/-i--r;i/) -^>^^-;w 

fb-^-^) 189 (i) 48 5mg (1. 17 mm ol) ©fh7tf*D77> 
(9ml) &&Xf7k (5ml) ^**tHK-fb^-^ 0.75 
g (0. 1 2mmo 1) & $ MUj- h'J^Alg (4. 68mmol) 

U **fb^$J3 2 Omg (JW6 6%) £f§fc 0 

1 H — NMR (400MHz, CDCL) (5:0. 98 (3H, dd, J = 2. 
7 and 6. 8Hz), 1. 94 (1H, ddd, J=l. 9, 7. 8 a 
nd 16. 6Hz) , 2. 63-2. 77 ( 2 H , m) , 3. 82 (3H, 
s) , 4. 48 (1H, d, J=10. 5Hz) , 4. 70 (1H, d, J = 1 
0. 5Hz) , 4. 96 (1H, d, J=15. 3 H z) , 5. 28 (1H, d, 
J = 1 5. 3Hz), 6. 86-6. 98 (4H, m) , 7. 21 (2H, d, 
J = 8 . 8 H z) , 7. 37-7. 44 ( 1 H, m) , 7. 93 (1H, s), 
8. 06 (1H, s), 9. 57 (1H, t , J = 1 . 9Hz) 
MS (TSP) : 4 1 6 (M + + 1 ) 

(iii) ( 2 R, 3S, 5E) -6->77-2 - (2, 4-^7MD7 
x_;t/) - 2 - (4-* YZ'S/'OV - 3 -A^JV- 1 - (1H-1, 
2, 4-h'j7V-;i/-l--f^) -5-^-fe> 

i^x^jl/ (>/77^f;i/) *^*^-h 2 4 0//l (1. 4 9 mmo 1 ) (DM 
TKf h7th*D77> (6ml) ^rt(3^;i/=T>#fflmTs -78°C(CT^;i/ 

U^^AO. 93ml (1. 4 9 mmo 1) MUl: 3 0^Hli#bfco 

^ftJcfb-S^ 1 89 (ii) 6 1 7m g (1. 4 9 mmo 1) h^t 

h*P77> (6ml) ?g$t£#D;U - 7 8°C-e 3 BSIWfllttLfco TkfcSn*^^ 
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= 2 : 3Ti§tB) ttiil^ i ift^tl 5 5 4 m g (M8 5%) £f#£ 0 
1 H — NMR (400MHz, CDCL) 6:0. 92-0. 94 (3H, m) , 
1. 57-1. 66 ( 1 H, m) , 2 . 09-2. 13 (1H, m), 2. 71 
-2. 76 (1H, m) , 3. 83 (3H, s) , 4. 49 (1H, d, J = 1 

0. 4Hz), 4. 75 (1H, d, J=10. 4Hz), 4. 9 4 ( 1 H, d, 
J=15. 2Hz), 5, 22 (1H, d, J = 1 8 . 4Hz), 5, 26 (1 
H, d, J = 1 5 . 2Hz), 6. 50-6. 58 ( 1 H, m) , 6. 88-6. 
93 (4H, m), 7. 25 (2H, d, J = 8 . 8Hz), 7. 38-7. 4 
0 ( 1 H, m) , 7. 92 (1H, s), 8. 05 (1H, s) 

(iv) (2R, 3S, 5E) - 2- (2, 4-^7MP7x^) - 2- 
(4 h^->^>^;i/^-^r->) -3-^^-6- (lH-r h7V-Jl/-5 
--f;W -1- (1H-1, 2, 4 — h 'J 7 V — )]/ — 1 — )V) - 5 -^jr-tz > 

fb^-^l 189 (iii) 5 5 2mg (1. 26mmol) (D h Jl*- > ( 3 . 
7ml).}g?$l3 N h U h;i/^>^r^l . 2 6ml (2. 52 

mmo 1) *5cfct>*T^ F h tM^V^ > 334^1 (2. 52 mmo 1 ) £jjD 
8 0°CTr 1 2^ffflai»bfco zK^iPX^3i>^bfe^ lNIi"e*i4l:U 

*i33M£^>u A^i/*7A^n7 h^?^ — (^b^^i/> : ^^y— ;i/ = 

10 : ITigffi) CTliU II^H4 3 5mg (lW7 2%) £7#fc 0 
1 H — NMR (400MHz, CDC la) (5:0. 96-0. 99 (3H, m) , 

1. 73-1. 75 ( 1 H, m) , 2. 14-2. 18 (1H, m) , 2. 76 
-2. 81 (1H, m) , 3. 76 (3H, s) , 4. 47 (1H, d, J=l 
0. 4Hz), 4. 77 (1H, d, J=10. 4Hz), 4. 97 (1H, d, 
J=15. 4Hz) , 5. 34 (1H, d, J = 1 5. 4Hz) , 6. 48 (1 
H, d, J = 1 6 . 4Hz), 6. 73-7. 00 ( 5 H, m) , 7. 25 (2 
H, d, J = 8 . 4Hz), 7. 45-7. 49 ( 1 H, m) , 7. 96 (1H, 
s) , 8. 2 4 ( 1 H, s) 
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MS ( F AB + ) : 4 8 2 (M + + 1 ) 

(v) (2R, 3S, 5E) -2- (2, 4-^7MP7x_;i/) -2- 

( 4 ~2< h^'>^>y;i/^r^S/) - 3 - 1- (1H-1, 2, 4-h'J 

7'/ — 1 --f - 6- (2 - (4-h'J 7MP^ h=fr->^>SW - 2 
H -9- V -7 V— JV- 5 -4)]/) - 5 -^xip-fe > 

fc&Wal 8 9 (i v) 150mg (0. 3 lmmo 1) ©N, N-^^-;i/ 
*;i/A7U* (3ml) vgr&tc, 4 - h U ^;u^-d^ $ K 6 

0// 1 (0. 3 7mmo 1) & cfcl>*J^i£73 U^A6 5mg (0. 3 7mmo 1) 

1 : 4T?$Sm) fctiUls ^Mfb^9 6mg (W4 7°/ 0 ) £#fco 
1 H — NMR (400MHz, CDCL) (5:0. 96-0. 99 (3H, m) , 
1. 63-1. 69 ( 1 H, m) , 2. 21-2. 2 3 ( 1 H, m) , 2. 80 
-2. 83 (1H, m) , 3. 82 ( 3 H, s) , 4. 57 (1H, d, J=l 
0. 4Hz), 4. 72 ( 1 H, d, J=10. 4Hz), 5. 02 (1H, d, 
J = 1 5. OHz), 5. 20 (1H, d, J = 1 5. OHz), 5. 70 (2 
H, s), 6. 38 (1H, d, J = 1 6 . 4Hz), 6. 72-6. 79 (1 
H, m) , 6. 84-6. 91 (4H, m) , 7. 21-7. 28 (4H, m) , 
7. 40 (2H, d, J = 8 . 8Hz) , 7. 45-7. 47 (1H, m) , 7. 
88 (1H, s ) , 8. 02 (1H, s) 
MS (F AB + ) : 6 5 6 (M + + 1 ) 

(vi) (2R, 3S, 5E) -2- (2, 4 - ^7JVtP7 i-jl/) -3- 

(1H-1, 2, 4-h'J7^-jl/-l-^Jl/) -6 - (2- (4 
-h'J 7MD^ h^-j/^OVJ]/) - 2 H-^ h7V- ;u- 5 -spy) - 5 
dp-fe >- 2 ;i/ 
{bi%tJ 189 (v) 9 7 mg ( 0 . 15 mmo 1 ) 07t h — h (4m 
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1) ^cfctJ^Jc (0. 4ml) m&mmz^ ii-T^-^A-biJ^A (IV) 
3 2 2mg (0. 5 9mmol) ^rUT 1 BflMff b£ c ISfnm#7.K£ 

:Wmx-3 L )\'= l : 4-emm) CtilU ^tgI<bl§rtJ 5 7 m g (i»7 2%) 

1 H — NMR (400MHz, CDCL) (5 : 0. 80 (3H, d, J = 5. 6 
Hz), 2 . 25-2. 29 ( 2 H, m) , 2. 75-2. 79 ( 1 H, m) , 
4. 59 (1H, d, J = 1 4. 2Hz), 4. 88 (1H, s), 4. 99 

(1H, d, J=14. 2Hz), 5. 72 (2H, s), 6. 52 (1H, d, 
J=16. 0Hz), 6. 68-6. 76 ( 2 H, m) , 6. 91-6. 97 

(1H, m) , 7. 22 (2H, d, J = 8. 0Hz) , 7. 37-7. 43 

( 3 H , m) , 7. 76 (1H, s), 7. 86 (1H, s) 
MS (FAB + ) : 5 3 6 (M + + 1 ) 

[a] D -20.4° (c= 1 . 0 0, 2 3°C, 

-fb^l 9 0 : (i) 4 - (^P^E^^;i/) ^>4f >X;V^h>T^ K 

4 - (^ot^f;b) ^>-t? >^;i/*r;v^D7>f F 2 7 0mg ( lmmo 
1) F7tFP77> (3ml) (c}g?$l-2 8 %^>^e — T?K 0 . 12ml 
£iDX, Mf2Wj$lfeo M«^aEi§llt, ilib^i 2 5 0m 
g (Ml 0 0%) 

'H-NMR (4 0 0MHz, CDaOD) 6 : 4. 6 1 (2H, s), 7. 59 
(2H, d, J = 8. 4Hz) , 7. 87 (2H, d, J = 8 . 4Hz) 
MS (EI) : 2 4 9 (M + ) 

(ii) 1- (4 -T X J X)V*-}is<>is)i) -4- (4 -y'u^y 3i-;i/) 
-5 (1H, 4 H) -rh7VP> 

fb-^tl 108 (i) 120mg (0. 5 mm o 1 K 60 %7kM1tf~ h U t> 
A30mg (0. 7 5mmo 1) &J:tHbi%^l 90 (i) 150mg (0. 
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6mmo 1) &m\<\ It&Vol 1 4 (i) b.m&£ LT^S-fb^ 1 2 5mg 

ok* 6 1%) zmtzo 

'H-NMR (4 0 0MHz, CDaOD) 5 : 5. 3 1 (2H, s) , 7. 57 
-7. 61 (2 H, m) , 7. 67-7. 71 ( 2 H, m) , 7. 85-7. 9 
5 (4H, m) 

MS (EI) : 4 0 9 (M + ) 

(iii) ( 2 R , 3 S , 5E) - 6- (4 - (4 - 7Jl^=J^ 
^>^;i/) -5 (1H, 4H) -=t- h^V*P>- 1 ->f;i/) -2- 

(2, 4-^7J^P7x-;^) -3-^^-;i/-l- (1H-1, 2, 4-h'J 
7';-jl/-l-^;i/) - 5 > - 2 -jr—)l 

ik&tfo U 98mg (0. 3 3 mm o 1 K 190 (ii) 167m 

g (0. 4 lmmo 1) s @^^5^r>A 13mg (0. 0 6mmo 1) N h U 
X ~( 2 -^f;P7 ^ 7 > 3 5mg ( 0 . 11 mmo 1 ) h D 

oi^^T^. > 0 . 0 9ml (0. 65mmol) ih&<$) 2 hleJIi 

tLTiI{b^t)3 0mg (Ml 4%) %mtzo 

'H-NMR (400MHz, CDCb) <5 : 0 . 8 1 (3H, d, J = 5. 6 
Hz), 2. 19-2. 30 (2H,m), 2. 71-2. 77 ( 1 H, m) , 
4. 62 (1H, d, J=14. 4Hz), 4. 82 (1H, s), 4. 93 
(2H, s), 5. 00 (1H, d, J=14. 4Hz), 5. 25 (2H, 
s), 6. 25-6. 32 ( 1 H, m) , 6. 46 (1H, d, J = 1 5 . 6H 
z), 6. 67-6. 78 ( 2 H, m) , 7. 38-7. 43 ( 1 H, m) , 7. 
46 (2H, d, J = 8 . 6Hz), 7. 59 (2H, d, J = 8 . 6Hz) , 
7. 78 (1H, s), 7. 85 (2H, d, J = 8. 4Hz) , 7. 86 (1 
H, s), 7. 94 (2H, d, J = 8. 4Hz) 
MS (F AB + ) : 6 2 3 (M + + 1 ) 

Ib&yol 91: (i) (2R, 3S, 5E) - 6- (2 - {A-^TJ^O 
- 2H-f h ^ V— ;b- 5 - -Ob) - 2- (2, 4-y7MP7x- 
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Jl) - 2 - (4-* h^^yy;]^^) - 3 -*?■)]/- 1 - ( 1 H- 1 , 2 , 
4 - b 'J TV"— ;!/- 1 =^fjk) -5-^\3Hz> 

{b^tll8 9 (iv) 120mg (0. 2 5mmo 1) ^ 4-^>?y^>^ 
;i/7D > K5 9mg ( 0 . 3 Ommo 1 ) &£Ummti U^A52mg ( 0 . 3 
Ommo 1) ih^l 8 9 (v) t |sJ*Sk: bT^Mfb^ 5 7mg (iR 

$3 8%) £f# fe 0 

'H-NMR (400MHz, CDC 1 3) 6:0. 96-0. 99 (3H, m) , 
1. 64-1. 70 ( 1 H, m) , 2. 19-2. 25 ( 1 H, m) , 2. 80 
-2. 83 ( 1 H, m) , 3. 82 (3H, s) , 4. 56 (1H, d, J = 1 
0. 4Hz) , 4. 73 (1H, d, J = 1 0 . 4Hz) , 5. 00 (1H, d, 
J = 1 5 . 2Hz), 5. 21 (1H, d, J = 1 5 . 2Hz), 5. 76 (2 
H, s) , 6. 37 (1H, d, J = 1 6 . 4Hz), 6. 72-6. 80 (1 
H,m), 6. 85-6. 91 (4 H, m) , 7. 26-7. 33 (2 H, m) , 
7. 43-7. 51 (3H,m), 7. 67 (2H, d, J = 8. 4Hz), 8. 
03 (1H, s), 8. 06 (1H, s) 
MS (F AB + ) : 5 9 7 (M + + 1 ) 



Cii) (2R, 


3 S, 


5 E) - 6 - 


(2 


- (4-y?; 


^>^;u) - 


2 H- 


=7- h ^ V*— JV- 5 - 




-2- (2, 


4 - 


i?y )\zHru y 


-3- 




-1- (1H-1, 


2, 4 


- MJ TV- 




l-J )l) - 5 




2 -Tf- 



iti&yal 91 (i) 57mg (0. 1 9mmo 1), r >^E- •> A-fe 

U <>A (IV) 2 1 Omg ( 0 . 3 8 mmo 1 ) 18 9 ( v i ) 

'H-NMR (400MHz, CDC1 3 ) 6:0. 80 (3H, d, J=5. 6 
Hz), 2. 26-2. 31 ( 2 H, m) , 2. 76-2. 80 ( 1 H, m) , 
4. 59 (1H, d, J=13. 8Hz), 4. 88 (1H, s) , 4. 98 
(1H, d, J = 13. 8Hz), 5. 78 (2H, s), 6. 52 (1H, d, 
J=16. OHz), 6. 68-6. 77 ( 2 H, m) , 6. 90-6. 98 
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( 1 H, m) , 7. 38-7. 4 4 ( 1 H, m) , 7. 46 (2H, d, J = 8. 
0Hz), 7. 68 (2H, d, J = 8 . 0 H z ) , 7. 78 (1H, s ) , 7. 
8 6 ( 1 H, s) 

MS (F AB + ) : 4 7 7 (M + + 1 ) 
[a] d -44. 4° (c=l. 0 0, 2 4°C, 

fls-£r#3 192 : (i) (2R, 3 S , 5E) - 6- (4-y7/-2-7jb 
tP7xr;y) -2- (2, 4-^7MP7i"M -2- (4-^h^->^ 

>^;i/^-^r->) - 3 -^^;u- l - (lH-i, 2, 4-h'j7V-;i/-i--f 
- 5 -^s^-b> 

4 - ^77 - 2 - 7MD^>^l/*7*^- M 5 Omg (0. 
5 5 mmo 1) <DW&t h^fc FP77> (1ml) ^rteT^l/^' >#ffl^T- 
7 8°Ci:tWJf>7A 0 . 3 5ml (0. 55mmol) SiSTU iBjrST 

3 O^m^bfco dtlt^b^l 89 (ii) 2 2 9mg (0. 5 5 mmo 
1 ) omykT- h7kFn77> (1ml) - 7 8 °C(3T^T U IrIMT- 3 

Mb. StUfblti 2 4 2 m g ( W 8 3 °/») £f3fc„ 

'H-NMR (4 0 0MHz, CDCL) <5 : 0. 90 (3H, dd, J = 2. 

4 and 6. 8Hz) , 1. 5 5- 1. 6 5 (1 H, m) , 2. 05-2. 
15 ( 1 H, m) , 2. 68-2. 77 ( 1 H, m) , 3. 75 (3H, s), 
4. 47 (1H, d, J = 1 0. 3Hz), 4. 70 (1H, d, J=10. 3 
Hz), 4. 92 (1H, d, J=15. 4 H z) , 5. 18 (1H, d, J = 

15. 4Hz), 6. 16-6. 25 ( 1 H, m) , 6. 34 (1H, d, J = 

16. 0Hz), 6. 78-6. 83 (4H, m) , 7. 18-7. 45 (6H, 
m), 7. 83 (1H, s), 8. 00 (1H, s) 

MS ( F AB + ) : 6 7 1 (M + 4- 1 ) 
[a] d +38. 8° (c = 1. 11, 2 5 °C, *9 
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(ii) (2R, 3S, 5E) -6- ( 4 - */T J - 2 - 7)l*a 7 x 
-2- (2, 4-^7jPtP7i-;H -3-y^-;i/-l- (1H-1, 2, 4 

<b^r#3l9 2 (i) 53mg (0. lmmol) iJi^l-TV^-^A 
■fe U r>A (IV) 2 1 9 mg ( 0 . 4 mmo 1 ) £flH\ fb£-$J 18 9 (v i ) 
^|5I1it3bT^®<b^rt)2 7mg (1R^6 6%) £f#fco 

1 H — NMR (400MHz, CDCL) 5:0. 8 1 ( 3 H, d , J = 5 . 6 
Hz), 2. 25-2. 34 ( 2 H, m) , 2. 73-2. 83 (lH,m), 
4. 60 (1H, d, J=13. 9Hz), 4. 90 (1H, s), 5, 02 
(1H, d, J = 1 3 . 9Hz), 6. 45-6. 53 ( 1 H, m) , 6. 58 
(1H, d, J=16. 1Hz), 6. 68-6. 78 ( 2 H, m) , 7. 33 
(1H, dd , J = 1 . 4 and 10. 0Hz), 7. 38-7.46 (2 
H, m), 7. 53 (1H, t, J = 7 . 7Hz), 7. 79 (1H, s), 7. 
8 8 ( 1 H, s) 

MS ( F A B + ) : 4 1 3 (M + + 1 ) 
[a] d -50.4° (c = 0. 7, 2 6°C, * J — )l) 

ifrtM 19 3: ( i) 3 , 4 - bT X ( 1 H--T ^V-JH 1 ->f - 1 - 

l-^D^E-3, 4-^7Dn^>^"> 9 6 5 mg (5 mmo 1) N 6 0 %7k 
mitt h'j r 7A400mg (1 Ommo 1) £J;lM ^ ;b 1 . 0 2 g (1 
5mmol) SfflW ft^il 6 6 (i) tmm^LX, ilft^Sl 8 7 5 m g 
(IR¥6 1%) £f#£o 

1 H — NMR (300MHz, CDC la) 6:6. 72 (2H, s) , 7. 11 
(2H, s), 7. 32-7. 44 (3H, m), 7. 62-7. 78 (2H, 
m) 

MS (EI) : 2 8 8 (M + ) 
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(i i) 


(2R, 3S, 5E) - 6- (3, 4 - hT* (lH->f 


3- W-Jl- 


i — r ;b) 


-2- (2, 4 -i/7MP7 x -3 


1 


- ( 1 H- 


1, 2, 4 — h V 7*V — )l> — 1 — -< )V) - 5 -'x^F-fe > 


- 2 - a-— ;i/ 


Ib-frm 1 


N 7 3 m g ( 0 . 2 5 mm o 1 ) N it^m 19 3 ( i ) 


1 4 5 m g 



( 0 . 5 mm o 1 ) s @£gg^ 7^>)A6mg (0. 03 mm o 1 ) N h'JX (2 

*77^ > 1 5mg (0. 0 5mmo 1) i3=tt>'h V =^^-JV 
7z.y0. 07ml (0. 5 mmo 1 ) fc&W) 1 0 ©«-&fcP«tl Ut 

iIM73mg (IK* 5 7%) S^fc,, 

1 H — NMR (300MHz, CDCL) (5:0. 83 (3H, d, J = 6. 0 
Hz), 2. 20-2. 34 ( 2 H, m) , 2. 73-2. 82 ( 1 H, m) , 
4. 63 (1H, d, J = 1 3. 8Hz), 4. 99 (1H, s), 5. 02 
(1H, d, J=13. 8Hz), 6. 32-6. 43 ( 1 H, m) , 6. 49 
(1H, d, J = 1 5 . 9Hz), 6. 62-6. 80 (4 H, m) , 7. 09 
(1H, s) , 7. 10 (1H, s), 7. 40-7. 58 ( 6 H, m) , 7. 
79 (1H, s), 7. 89 (1H, s) 
MS ( F A B + ) : 5 1 8 (M + + 1 ) 



jtjtM 194: (i) 3, 4 - tf^ ( 1 H-h°^y-;b- 1 -4)1) -1-7 

1 -7u=£- 3 , 4 -i?7PD^H >9 6 5mg ( 5 mmo 1) x 6 0 %zk 
miti- h U^A4 0 Omg (1 Ommo 1) :fe <fc£Ftf =7 "J-Jl 1 . 0 2 g (15 
mmol) <b^rt)6 6 (i) fclTO£LT, SMf b^ri 7 6 5 m g (JR 

$5 3%) &mtzo 

1 H — N MR (300MHz, CD C 1 a) (5:6. 28-6. 35 (2H, m) , 
6. 94 (1H, d, J = 2. 4Hz), 6. 99 (1H, d, J = 2. 4H 
z), 7. 56-7. 63 (2H, m), 7. 77 (2H, s) , 7. 89 (1 
H, s) 

MS (TSP) : 2 8 8 (M + + 1 ) 
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(ii) (2R, 3S, 5E) - 6- (3, 4-¥X ( 1 H-b'7^-jl/- 1 

->f;i/) -2- (2, 4-^7^d7i-;H - 3 l - 

(1H-1, 2, 4 — h U ~FV—)\> — 1—4 JV) - 5 -^^r-b>- 2 
it^m Is 7 3 m g ( 0 . 25mmol)s fb^t) 194 (i) 145mg 

(0. 5mmo 1) N ||^7^^A6mg (0. 0 3mmo 1) , h U X (2 
-^fj^xrji/) >15mg (0. 0 5mmo 1) :feJ;?>'b U^^l/ 

T^>0. 07ml (0. 5mmol) £fflV^ fbl^ 1 0 ©iJl£r^|n]|$£ LT 
l«fb£rt)6 5mg (l»5 1%) Jtmtio 

'H-NMR (300MHz, CD C 1 3 ) 6 : 0 . 81 (3H, d, J = 5. 4 
Hz), 2. 18-2. 34 ( 2 H, m) 3 2. 70-2. 82 ( 1 H, m) , 
4. 61 (1H, d, J=13. 8Hz), 4. 85 (1H, s), 5. 01 
(1H, d, J = 13. 8Hz), 6. 36-6. 41 (lH,m), 6. 50 
(1H, d, J = l 5. 9Hz), 6. 62-6. 80 ( 2 H, m) , 6. 95 
-7. 03 (2 H, m) , 7. 38-7. 50 (2H,m), 7. 61 (1H, 
s), 7. 63 (1H, s) , 7. 65-7. 75 (4H, m), 7. 78 (1 
H, s) , 7. 8 7 ( 1 H, s) 
MS (FAB + ) : 5 1 8 (M + + 1 ) 



jh^Ml 9 5: (i) 5- (4-7Pt7i-;V) - 2- (4-7;p;f p^> 

22kl - 2H-r h v v— ;b 

5 - (4-7'0^7 1-Jl/) - 1H-t h^V— ;i/2 2 5mg ( 1 mm o 1) s 
6 0 %7km<ki- h'J^A80mg (2 mmo 1 ) ;feJ;tF4 - 7 fr-Xu^y t?)\,7 
DU*0. 25ml (2 mmo 1) it^A 4 ( i ) i: bTStM 

^b^2 0 2mg mm 6 1 %) £ff £o 

'H-NMR (300MHz, CD CI a) 6:5. 77 (2H, s), 7. 07 
(2H, t, J = 8. 7Hz), 7. 35-7. 46 (2H, m), 7. 61 
(2H, d, J = 8. 7Hz), 8. 00 (2H, d, J = 8. 7Hz) 

MS (T SP) : 3 3 3 (M + + 1 ) 
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(ii) (2R, 3S, 5E) -2- (2, 4-^7;VtP7x_;i/) -6- 
(4- (2- (4 -7)]/*v*>it)l) -2 H-t h7V — ;i/ — 5 — -Y ;i/ ) 7i 

-3-^^;i/-l- (lH-i, 2, 4 - b l -5 

iktify) K 73rag (0. 25mmol) , fb-£#J 19 5 ( i ) ©gtMlbi^ 
166mg (0. 5mmo 1) N »7^^A6mg (0. 0 3mmo 1) „ 
h (2 >15mg (0. 05 mmo 1) *5<tt>* 

h > 0 . 0 7ml (0. 5 mmo 1 ) i^^MQeom^h 

^II{:bTlM^i7-7mg (iR*5 6%) £f#fco 

1 H — N MR (300MHz, CD C 1 3 ) <5 : 0 . 82 ( 3 H, d, J = 5 . 7 
Hz), 2. 18-2. 36 ( 2 H , m) , 2. 64-2. 81 ( 1 H , m) , 

4. 62 (1H, d, J=14. 1Hz), 4. 83 (1H, s), 5. 01 
(1H, d, J = 1 4 . 1Hz), 5. 76 (2H, s), 6. 25-6. 40 
( 1 H, m) , 6. 48 (1H, d, J = 15. 9Hz), 6. 63-6. 80 
(2H, m), 7. 07 (2H, t, J = 6. 5Hz), 7. 38-7. 47 

( 5 H, m) , 7. 78 (1H, s), 7. 87 (1H, s), 8. 06 (2H, 
d, J = 8 . 1 H z ) 
MS ( F AB + ) : 5 4 6 (M + + 1 ) 

iktity) 1 9 6: (i) 5- (4-^P^7xr;i/) - 2- (4-is7J 

- 2H-t h^y"-;i/ 

5- (4 -y'v^y - lH-r h^V— ;i/ 2 2 5mg ( lmmo 1) N 

6 0%7KMiti- h U»>A8 Omg (2 mmo 1) 33 £t>*4 - s<>i?)l7*v 

5. h'3 9 2mg (2 mmo 1) it^A 4 ( i ) |q|«tc UTSIM^ 
1 2 9mg (l&2£3 8%) £f#£o 

'H-NMR (3 00MHz, CDCla) <5 : 5. 87 (2H, s), 7. 51 
(2H, d, J = 8. 7Hz) , 7. 61 (2H, d, J = 8. 4Hz) , 7. 
75 (2H, d, J = 8. 4Hz) , 7. 99 (2H, d, J = 8. 7Hz) 
MS (TSP) : 3 4 0 (M + + 1) 
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(ii) (2R, 3S, 5 E) - 6 - (4 


" (2- (4- 




2 H-r V— 5 — --f JV) 7 3l-)V) 


-2- (2, 4 




- 3 -A^)]y- 1 - (1H-1, 2, 4 


- h 'J7V- ;i/ 


- l --r;u) - 5 - 


>- 2 ;u 






fb-^^JK 73mg (0. 2 5mmol) 


s 1 9 6 


( i ) (DmMlb&<& 



170mg (0. 5mmol) , »7i^^A6mg (0. 0 3 mmo IK 
h U X (2 3i— 7 >r > 1 5 mg ( 0 . 0 5 mmo 1 ) 43 

h'Jxf;i/7^>0. 07ml (0. 5mmol) ft^tJ 1 OcDWiSt 

mmzLXmmfc&W7 2mg (IK$5 2%) £f#fco 

'H-NMR (300MHz, CDC 1 3) <5 : 0 . 82 (3H, d, J = 6. 0 
Hz), 2. 18-2. 36 ( 2 H, m) , 2. 64-2. 81 ( 1 H, m) , 
4. 63 (1H, d, J=13. 8Hz), 4. 85 (1H, s), 5. 01 
(1H, d, J = 13. 8Hz), 5. 86 (2H, s), 6. 25-6. 40 
( 1 H , m) , 6. 48 (1H, d, J = 15. 6Hz), 6. 63-6. 80 
(2H, m) , 7. 40-7. 57 (5H, m) , 7. 69 (2H, d, J = 8. 
4Hz), 7. 78 (1H, s), 7. 88 (1H, s), 8. 07 (2H, d, 
J = 8 . 4 H z ) 

MS (F AB + ) : 5 5 3 (M + + 1 ) 

tt,-£fgl 9 7 (i) 5- (4-7p^7x-;i/) - 2- 

5 - ( 4-/D ; E7x-;i/) - lH-r h^Vf— ;b2 2 5 mg (1 mmo 1 ) s 
6 0%7kmti-Y 'J^A8 Omg (2 mmo 1) & <fcl>* 2 - 7;i/;tP - 4 - h U 
7^P^>^70U*O. 3ml (2mmol) -fb^4 4 (i) 

tmmfc Lxmm^m2 3 3mg (W5 8°/ 0 ) £i#fc 0 

'H-NMR (300MHz, CDCL) (5 : 5. 93 (2H, s), 7. 40 
-7. 45 (3H,m), 7. 62 (2H, d, J = 8. 1Hz), 8. 01 
( 2 H, d, J = 8. 1 H z ) 
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MS (TSP) : 4 0 0 (M + + 1 ) 

(ii) (2R, 3S, 5E) -2- (2, 4-^7^P7x_^) -6- 
(4- (2- ( 2 -7)]/*u- 4 - h U yjV^U^^-)]y^>jyJV) -2H-rh 

5 ->f ;u) 7 3i - 3 1 - (1H-1, 2, 4-h'J 

7^Hl/-l-^;i/) - 5 -^^r-fe >- 2 -tT— ;b 

fb-^^J K 73mg (0. 2 5 mm o 1 K <t&<®) 19 7 ( i ) <0%Mfc&m 
2 0 0mg ( 0 . 5 mmo 1 ) , »7^>)A6rag ( 0 . 0 3 mmo 1 ) N 
hU^ (2-^fjl/7i^) > 1 5mg (0. 0 5 mmo 1) 

h U > 0 . 07ml (0. 5 mmo 1 ) £J£W <b^#3 1 0<7)i§£-h 

ifiltbtSI^U8 2mg (i&^5 4%) £f§fc 0 

1 H — N MR (300MHz, CDCh) 6:0. 82 (3H, d, J = 5 . 7 
Hz), 2. 18-2. 36 ( 2 H, m) , 2. 64-2. 81 ( 1 H, m) , 
4. 62 (1H, d, J = 1 3 . 8Hz), 4. 84 (1H, s) , 5. 00 
(1H, d, J=13. 8 H z) , 5. 93 (2H, s) , 6. 23-6. 40 
(1H, m), 6. 49 (1H, d, J = 15. 9 H z) , 6. 63-6. 80 
(2H, m) , 7. 33-7. 52 (6H, m) , 7. 78 (1H, s) , 7. 
87 (1H, s ) , 8. 07 (2H, d, J = 8 . 4Hz) 
MS (F AB + ) : 6 0 1 (M + + 1 ) 

j&gm 19 8: ( i ) 5 - (4 -ya^y - 2 - ( 3-7)V-*u-4 

5 - (4-7*0^71^1/) -1H-t h-^V*— ;U2 2 5mg ( lmmo 1) N 
6 0%zK^b7- hU»>A80mg- (2 mmo 1) - 7)V*n - 4 - h U 

7Mo^>^l/7*n^ FO. 3ml (2mmol) ^ffll^i44 (i) £ 
|I31§l3LTil , S<bi^2 4 4mg (JR$6 1%) 

1 H — N MR (300MHz, CDCL) 5:5. 85 (2H, s) , 7. 2 1 
-7. 32 ( 2 H, m) , 7. 60-68 ( 3 H, m) , 8. 01 (2H, d, 
J = 8 . 4 H z) 
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MS(TSP) : 4 0 0 (M + + 1) 

(ii) (2R, 3S, 5E) -2- (2, 4-^7;VtD7i^) - 6 - 
(4- (2- ( 3 - - 4 - h 'J 7;VtP -2H-rh 

7V'-;i/-5-^i/) 7i-;i/) -3-^;t/-l- (1H-1, 2, 4 - h 'J 

7',/ — )\/— 1 — f JV) ~ 5 -^^r-t2 > - 2 — 

Ib&W U 73mg (0. 2 5 mm o 1 ) s fb^r^ 19 8 ( i ) (D^mit^ 
2 0 0 m g ( 0 . 5 mm o 1 ) N #88^ 7^>)A6rag (0. 03 mm o 1 ) „ 
h ( 7 -f >15mg (0. 05 mmo 1 ) 

h > 0 . 0 7ml (0. 5 mmo 1 ) I 0 <DM& £ 

'H-NMR (300MHz, CDCh) 6:0. 82 (3H, d, J = 5 . 7 
Hz), 2. 18-2. 36 ( 2 H, m) , 2. 64-2. 81 ( 1 H, m) , 
4. 62 (1H, d, J = 1 3 . 8Hz), 4. 85 (1H, s), 5. 00 
(1H, d, J=13. 8Hz), 6. 36 (2H, s), 6. 23-6. 40 
( 1 H, m) , 6. 49 (1H, d, J = 1 5 . 9Hz), 6. 63-6. 80 
(2H, m) , 7. 22-7. 38 (2H, m) , 7. 39-7. 54 (3H, 
m), 7. 63 (1H, t, J = 7. 7Hz), 7. 78 (1H, s), 7. 8 
7 (1H, s) , 8. 07 (2H, d, J = 8. 4Hz) 
MS (FAB + ) : 6 0 1 (M + + 1 ) 

jb^tl 1 9 9 : (i) 5- (4-^P ; &-2-7;i/^P7i^l/) - lH-f 

4-^D^r- 2 -y;i/^-D^>v— h'JMg (5 mmo 1 ) — JV 

(10ml) m#L^ TViti- h'J^A430mg (6. 6mmol) 
ISO. 4ml£jjD;L, 18^MIILfco &j&tt&ttiffi&s @tmx^;i/T*# 

iN«itt*«ttJ c «aftiAtt[*-cje^«fe#ufco «t*««e^^^^A-rsfc* 

*&£@*b^£*i£#gli£iMfcU SM^9 8 0mg (JR^8 1%) 
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1 H — N MR (300MHz, CDCL) 6:7. 42-7. 53 (2H, m) , 
8. 03 ( 1 H, t, J = 7 . 8Hz) 
MS(TSP) : 2 4 2 (M + + 1 ) 

(ii) 5- (4-7 > P ; E-2-7;i/tP7x-;i/) -2- (4-h'J7MD 
* h Jcis^Oisjl) - 2 H-r h ^ V— jb 

fb-^-t) 19 9 ( i ) ©3*fbi§rt>2 4 2mg (1 mmo 1) , 6 Q%7^miti~ 
h'j7A8 Omg (2 mmo 1) :fc<fctf4- h ^7^0^ h^>^>^;]/7*P 
5. KO. 3ml (2 mmo 1) fbl^>4 4 ( i ) h IBJ^tc LTaiKb^- 

i2 4 4mg (lfc*6 1 %) £f#;fco 

'H-NMR (3 0 0MHz, CDCL) 5 : 5. 85 (2H, s), 7. 2 1 
-7. 53 ( 6 H, m) , 8. 02 (1H, t , J = 6. 6Hz) 
MS(TSP) : 417 (M + + 1 ) 

(iii) (2R, 3S, 5E) -2- (2, 4-^7;!/tP7xr;i/) -6 
- ( 3 -yjV^-u- 4 - (2- (4 - h U7MP^ hdr->^>^;M -2H- 

^ h ^y-;i/ - 5 - - 3 l - (1H-1, 2, 4- 

h'j7v-;b-i-^ji/) - 5 -^\3r-te>- 2 -a-— ;i/ 

fb-^-t) 1 > 73mg (0. 2 5 mm o 1 ) , ittx^S 199 (ii) 209m 
g (0. 5 mmo 1) ^ ii^7'77A6mg (0. 0 3 mmo 1) „ h >J ^ 
( 2 x n 7fsX7 4 > 1 5mg ( 0 . 0 5 mmo 1 ) joXZF h Ui 

5=-;i/T^>0. 0 7ml (0. 5mmol) -fbl^ 1 0 (DM^t 

[,Xmm<t^9 2mg (W5 8%) 

'H-NMR (300MHz, CDC la) 6:0. 82 (3H, d, J = 5. 4 
Hz), 2. 18-2. 36 ( 2 H, m) , 2. 64-2. 81 ( 1 H, m) , 
4. 62 (1H, d, J=13. 8Hz), 4. 81 (1H, s), 5. 01 
(1H, d, J = 1 3 . 8 H z) , 5. 84 (2H, s) , 6. 23-6. 40 
( 1 H, m) , 6. 42 (1H, d, J=15. 9Hz), 6. 63-6. 80 
( 2 H, m) , 7. 17-7. 28 ( 4 H, m) , 7. 33-7. 52 (3H, 
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m) , 7 . 79 ( 1 H, s) , 7. 89 (1H, s) , 8. 04 (1H, t, J 
= 6 . 9 H z) 

MS (F AB + ) : 6 3 0 (M + + 1 ) 

it^2 0 0: (i) 5- ( 4 -r/p^E- 2 - 7;i/tD7i-Jl/) -2- (4 

-y7;^>^) - 2H-r h ^v— ;b 

199 (i) 2 4 2mg (lmmol), 60 %7kmiki- h U "7A8 
Omg (2mmo 1) i5i{>*4-^7y^>^l/7"D^ h'3 9 2mg (2mmo 
1) fb<&8&4 4 ( i ) fcHatU^Sft^l 1 8 5mg (iRsfs 5 2 

1 H — NMR (300MHz, CDCL) (5:5. 90 (2H, s) , 7. 44 
(2H, d, J = 8 . 4Hz), 7. 52 (2H, d, J = 8 . 4Hz), 7. 
70 (2H, d, J = 8. 4Hz), 8. 02 (1H, t, J = 8. 4Hz) 
MS (T SP) : 3 5 8 (M + + 1 ) 



(ii) (2R, 3S, 5E) -2- (2, 4-^7;i/tP7ir;i/) -6- 

(3-y;i/^-p-4- (2- (4-'>7;^>^;i/) - 2 H-f h7 y — ;i/ — 5 

= jl2k) 7 ^-M - 3 1 - (1H-1, 2, 4-hU7^-^-l 

z^LAl - 5 -^\^r-b >- 2 -tT— ;i/ 
-fb^tJ Is 73mg (0. 25 mm o 1 ) N it&Vn 200 (i) 179mg 
(0. 5mmo 1) N »^^r>A6mg (0. 0 3mmo 1) , hUX (2 
-^^7i-;i/) tf^?^ >15mg (0 . 0 5mmo 1) 43d;tfh> 
T=;>0. 07ml (0. 5 mmo 1 ) <b^ 1 0 (DM^t mmiz LT 

StMfbl^J 8 3 m g (lR5|S5 8%) £f#£o 

1 H — NMR (300MHz, CDCL) 6:0. 82 (3H, d, J = 6. 3 
Hz), 2. 18-2. 36 ( 2 H, m) , 2. 64-2. 81 ( 1 H, m) , 
4. 62 (1H, d, J=13. 5Hz), 4. 88 (1H, s), 5. 01 
(1H, d, J=13. 5Hz), 5. 91 (2H, s), 6. 23-6. 40 
( 1 H , m) , 6. 42 (1H, d, J = 1 5 . 9Hz), 6. 63-6. 80 
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( 2 H, m) , 7 . 2 2 (2H, d, J = 8 . 4Hz), 7 . 38-7. 50 
(1H, m) , 7. 52 (2H, d, J = 7. 2Hz) , 7. 69 (2H, d, 

J = 8. 4Hz), 7. 79 (1H, s), 7. 88 ( 1 H, s), 8. 04 
(1H, t , J = 7 . 2Hz) 

MS (F AB + ) : 5 5 8 (M + + 1 ) 

lb^H_2_P_i : (i) 5- (4 -yp^E- 2 -7/^P7 -2- (2, 

2,3, 3-t 1 Y^_ZJkAB2lB^Jkl -2H-rh7V- ;U 

fb-^ 199 (i) 2 4 2mg (1 mm o 1 ) N 6 0 %i£M\t± h'J^A8 
Omg (2mmol) *5cfcV2, 2,3, 3-r h7 7M0 7'Dt;V3-i; H 
0. 6 1ml (5mmol) <bl»4 4 ( i ) kl^t Utiift^tl 

2 0 2mg (W5 7%) £f9fco 

1 H — NMR (300MHz, CDCL) 6:5. 29 (2H, t, J = 1 3. 
1Hz) , 6. 05 (1H, tt, J = 3. 0 and 53.0Hz), 7. 
65 (2H, m), 8. 05 (1H, d, J = 8. 7Hz) 
MS (T SP) : 3 5 6 (M + + 1) 

(ii) (2R, 3S,5E)-2-(2, 4-^7J^P7xr;i/) - 6 - 
(3-7)l*u-4- (2- (2, 2, 3, 3-r b77;i/tP7'P^l/) -2 

H-rh7^-;i/-5--f;i/) 7 x-;i/) - 3 1 - (1H-1, 2, 

4 - h U 7V-J1/- 1 z^fjbj ~ 5 -^xdr-fe >- 2 ;b 
fb-^t) 1 > 73mg (0. 25mmol), fb^ 2 0 1 ( i ) 1 7 8 m g 
(0. 5mmo 1) „ W7^>)A6rag (0. 0 3mmo 1) „ h D * (2 

-p<^;i/7 3i-;i/) > 1 5mg (0. 0 5mmo 1) fc'cfclKb 'Jxfjl/ 

T^>0. 07ml (0. 5mmo 1) ik£x%Ql 0 l^tSC bT 

«^88mg (f$62%) £*§fco 

1 H — NMR (300MHz, CDC1 3 ) <5 : 0 . 82 (3H, d, J = 6. 3 
Hz), 2. 18-2. 36 ( 2 H, m) , 2. 64-2. 81 ( 1 H, m) , 
4. 60 (1H, d, J = 1 4 . 4Hz), 4. 90 (1H, s), 5. 04 
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(1H, d, J = 1 4 . 4 H z ) , 5. 2 7 (2H, t , J=13. 1Hz) , 

6. 08 (1H, tt, J = 3. 0 and 50.0Hz), 6. 23-6. 
48 ( 2 H, m) , 6. 63-6. 80 ( 2 H, m) , 7 . 22-7. 36 (2 
H, m), 7. 42-7. 58 ( 1 H, m) , 7. 81 ( 1 H, s), 7. 88 

( 1 H, s) , 8 . 0 0 - 8 . 1 6 ( 1 H, m) 
MS (F AB + ) : 5 7 0 (M + + 1 ) 

Ib^i2 0 2 : ( i) 4 -r/P^^OX^a-rS E 

4 -7D^>yn h U;i/5 . 4g (2 7mmo 1) ^itf^if Jb^f^* 
77 i— h 2 3ml (136 mmo 1) ©7.R (5ml) i3 <fc V7Dh';V7;i/ 
(10ml) ©?g-a-^* ll^^P^jg^Lfco Lf§f>*i£g| 
>; JjfJlt)^ K7u^ Y 7* 7 -f — (^\^f1t> : g^^3i^;i/= 10 : IT 
*m) tTlHl, ^Sfb"&«&3. 75g (1R^6 4%) £f#fco 
1 H — NMR (300MHz, CDCh) 6:7. 00-7. 28 (1H, m) , 

7. 52-7. 78 (1H, m), 7. 55 (2H, J = 8. 1Hz), 7. 7 
5 (2H, d, J=8. 1Hz) 

MS (T S P) : 2 1 7 (M + + 1 ) 

(ii) 3- (4-7n^7 *.=.)]/) -1H-1, 2, 4-h'J7V"-;v 
ih^2 0 2 (i) 1. 3g (6 mmo 1) & t>fc* g (7m 

mo 1 ) ©T-te h > (13ml) ig$£% 4 0°C£T 2 RfH«#Lfco 
U#f>n^^S^x^y-iH 0mlt^¥b, hU ^ > 0 . 6ml N 

fifti?0. 0 6ml*5cfct5N-^;U^;bti F7i^>6 0 0mg (1 Ommo 1) £ 

flax, 2B§p»iftig^bfco ^^®^ti#e.ti^^s^M^5 L ;i/-e#Mis 

3%) £t#£ 0 

1 H — NMR (300MHz, CD C 1 3 ) 8:7. 60 (2H, d, J = 8 . 4 
Hz), 7. 93 (2H, d, J = 8 . 4Hz), 8. 21 (1H, s) 
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MS (T SP) : 2 2 3 (M + + 1) 

( i i i ) 3 - (4-^D ; E7i-;i/) - 1 - (4 - HJ 7)l*n* b^riy^O 
22k} -1H-1, 2, 4 - HJ 7" v'— ;u 

-fb£rtJ2 02 (ii) 2 2 3mg ( lmmo 1) N 6 0%7_R^<b± h U »>A 
8 Omg (2mmo 1) h 'J7MD^ b 3^>^> ^;i/^o ^ h* 0 . 

2 8ml (2mmol)lffll\ M44 (i) £ mm C b T Sjfi-fh^ 3 0 
5 mg (IK* 7 7%) 

'H-NMR (3 0 0MHz, CDC 1 3 ) S : 5. 37 (2H, s), 7. 24 
(2H, d, J = 8 . 4Hz) , 7. 38 (2H, d, J = 8 . 4Hz) , 7. 
56 (2 H, d, J = 8. 4Hz) , 7. 97 (2H, d, J = 8. 4Hz), 
8 . 0 9 ( 1 H, s ) 
M S (E I ) : 3 9 6 (M + ) 



(iv) (2R, 3S, 5E) -2- (2, 4-y7MP7xr;i/) -3- 



*^;i/-i- (ih-i, 2, 4 - h >; rv*-;i/- 


l --r;i/) - 


6 - 


(4- (1 


- (4 - h U ^;1/t}-d^ h^>>^>i;;i/) — l H — 


1, 2, 4- 


h U 





3-^;iQ - 5 -^\dr-b>- 2 -a-— ;i/ 

-fb^ K 73rag (0. 25 mm o 1 ) , fb^tl 202 (iii) 176 
mg ( 0 . 4 4 mmo 1 ) „ Bft&^7 P t> A 6 mg ( 0 . 0 3 mmo 1 ) N h U 
^ ( 2 -y^7x~;V) > 1 5 mg (0. 05 mmo 1 ) te&Zf h l> 

xf^7^>0. 0 7ml (0. 5 mmo 1) %m\\ <b^#J 1 Ocd^^IbJ^ 
(CLT^M<b^tl7 3mg (Ms 4 8%) fcfffco 

'H-NMR (300MHz, CDCL) 6:0. 82 (3H, d, J = 6 . 0 
Hz), 2. 18-2. 36 ( 2 H, m) , 2. 64-2. 81 ( 1 H, m) , 
4. 62 (1H, d, J=13. 8Hz), 4. 81 (1H, s), 5. 01 
(1H, d, J = 1 3 . 8Hz) , 5. 38 (2H, s) , 6. 27-6. 38 
(1H, m), 6. 48 (1H, d, J=15. 6 H z) , 6. 63-6. 80 
(2H, m) , 7. 23 (2H, d, J = 8 . 4Hz), 7. 38-7. 48 
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(5 H, m) , 7. 78 ( 1 H , s) , 7. 87 ( 1 H, s), 8. 04 (2 H, 
d, J = 8. 4Hz), 8. 09 (1H, s) 
MS ( F A B + ) : 6 1 0 (M + + 1 ) 

fb^tt) 2 03: (i) 5 - (4-hU h^>7i^) - lH-f 

4-h'J 7MP^ h*i/^yv~— h U;H . 1 5 g ( 5mmo 1) N TSMb 
tF'J')A4 0 0mg (6mmo 1) 38&VWfWL0. 4mUffll\ <b&Vo 1 9 
9 (i) h|pHtl-LT^Mb^9 6 6mg (8 4%) 

1 H — NMR (300MHz, CDCla) (5:7. 38 (2H, d, J=9. 0 
Hz), 8. 13 (2H, d, J = 9. OHz) 
MS (T SP) : 2 3 1 (M + + 1) 

(ii) 2- ( 4 - -5 - ( 4 - fc U y fr* P ^ h Z ^~ 
- 2H-f hlvMl/ 

-fb^rtJ 2 0 3 ( i ) CDgWfbi^J 4 10mg (1. 7 8 mm o 1 K 6 0 %7K 
f^-fb^ h >J>>A8 Omg ( 2 mmo 1) £<fctM -^D^E:^>^;i/^D ^ F 5 0 
Omg (2mmol) £ffl^> {b£r#5 4 4 (i) i: |0tf§ b T ^jS-fb^ 4 7 8 
mg (M*6 7%) £t#fco 

'H — NMR (3 0 0MHz, CDCL) (5 : 5. 76 (2H, s), 7. 30 
(2H, d, J = 8. 4Hz) , 7. 33 (2H, d, J = 8. 4Hz) , 7. 
53 (2H, d, J = 8. 4Hz) , 8. 17 (2H, d, J = 8. 4Hz) 
MS (TSP) : 4 0 0 (M + + 1 ) 

(iii) (2R, 3S, 5E) -2- (2, 4-^7;i/tP7i-;i/) -3 

1 - (1H-1, 2, 4-h'J7V-Jl/-l--f;i/) -6- (4- 

(5- (4-h'j7MP^jp^7x-;i/) - 2H-f h7 V— 2 - ^f;i/ 

^ji-;i/) - 5 -^^r-b >- 2 ;i/ 
fb^-^D K 7 3 m g ( 0 . 2 5 mm o 1 ) x itS® 203 (ii) 200m 
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g (0. 5mmo 1) „ »7y^A 6mg (0 . 0 3mmo 1) N h U ^ 
(2 -/f;i/7x- *77015mg (0. 0 5mmo 1) £<fcl>*h 'Jx 
^■;i/T^>0. 0 7ml (0. 5 mmo 1) it&V9 1 0cr>^^l§Hil3 

LT^a-fb-&«l8 9mg (W5 8%) £f#fc 0 

1 H — NMR (300MHz, CD C 1 3 ) (5:0. 78 (3 H, d, J = 5. 4 
Hz), 2. 18-2. 36 ( 2 H , m) , 2. 6 4- 2. 81 ( 1 H , m) , 
4. 59 (1H, d, J = 1 3 . 8Hz), 4. 81 (1H, s), 4. 98 
(1H, d, J=13. 8Hz), 5. 78 (2H, s), 6. 23-6. 40 
( 1 H, m) , 6. 43 (1H, d, J = 15. 6Hz), 6. 63-6. 80 
( 2 H, m) , 7. 25-7. 45 ( 7 H, m) , 7. 77 (1H, s), 7. 
86 (1H, s), 8. 17 (2H, d, J = 6. 9Hz) 
MS ( F A B + ) : 6 1 2 (M + + 1 ) 

fb^rt) 2 0 4 : (i) 2- (4-^P^>^) -2H-rh7^-JI/ [jb 

_j 1 H-^ h 7 HOrag (2 mmo 1 ) s 6 0 %7j<f^b:h h U £ A 8 

Omg (2 mmo 1) i5J:^4-7D^>i;;i/7'D^ K5 0 Omg (2 mmo 
1) &JBV\ Yb^4 4 ( i ) iiH^HUT^ja-fb^ (A) 2 2 5mg (JR* 
4 7%) *><fctf (B) 2 0 5mg (l«4 3%) £|#£ 0 

ih£tV!) (A) : 1 H — NMR (3 0 0MHz, CDCh) 6:5. 76 (2H, 
s), 7. 53 (2H, d, J = 8. 4Hz), 7. 56 (2H, d, J = 8. 
4Hz) , 8. 52 (1H, s) 
MS(TSP) : 2 3 8 (M + + 1 ) 

fb£r#3 (B) : 1 H — NM R (3 0 0MHz, CDCh) 6:5. 56 (2H, 
s), 7. 53 (2H, d, J = 8 . 4Hz), 7. 56 (2H, d, J = 8. 
4Hz) , 8. 51 (1H, s) 
MS (T SP) : 2 3 8 (M + + 1) 



(ii) (2R, 3S, 5E) - 2- (2, 4-^7MP7i-Jl/) - 3- 
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6- (4- (2H-rh7^-2-f;Mf;i/) - 1 - 

(1H-1, 2, 4 - h 'J7V'- ;]/- 1 ->f ;u) - 5 -^=fr-fe>- 2 -a-— ;i/ 

Ib-^K 73mg (0. 2 5 mmo IK Yb^r^J 2 0 4 (i i) (A) 1 
19mg (0. 5mmo 1) „ SI^7^^A6mg (0. 0 3mmo IK h 
'J* ( 2 -*3~)V7 ^=-)V) *^7-f >15mg (0. 0 5mmo 1) h 
V x.^- JVT 5. > 0 . 0 7ml (0. 5mmol) ib^^J 1 0 (DiM^tm 

m^VXmm^^}8 lmg (l&*7 2%) 

'H-NMR (3 0 0MHz, CDCL) 5 : 0. 79 (3H, d, J = 6. 3 
Hz), 2. 18-2. 36 ( 2 H, m), 2. 64-2. 81 ( 1 H, m), 
4. 60 (1H, d, J=13. 8 H z K 4. 82 (1H, s) , 4. 99 
( 1 H, d, J = 1 3 . 8Hz), 5. 77 ( 2 H, s), 6. 23-6. 40 
( 1 H , m), 6. 42 (1H, d , J = 1 5 . 9 H z ), 6. 63-6. 80 
(2 H, m) , 7. 25-7. 45 ( 5 H, m) , 7. 77 (1H, s), 7. 
86 ( 1 H, s) , 8. 50 (1H, s) 
MS (F AB + ) : 4 5 2 (M + + 1 ) 

^2 0 5 : (2 R, 3S, 5E) -2 - (2, 4-^7^P7x-jV) 
- 3 6 - (4- (lH-rh7V'-;i/-l--fJM^) 

-1- (1H-1, 2, 4-h'j7V-JV-l-^;t/) - 5 -^^-b>- 2 -^h 
— /U 

K 73mg (0. 2 5 mm o 1 K fls^ 2 0 4 ( i i ) ( B ) 1 
19mg (0. 5mmo 1) N SI^7^^A6mg (0. 0 3mmo 1) „ h 
U ^ ( 2 -^JV7i-Jl/) 4 >15mg (0. 05 mmo 1 ) i5«kt>* h 

iJxW^>0. 0 7ml (0. 5 mmo 1 ) <b^#3 1 0 (Dm^h m 

iCltiSfb^tl7 7. 6mg (!Rsjs6 9%) 

'H-NMR (300MHz, CDCL) 6:0. 80 (3H, d, J = 6 . 3 
Hz), 2. 18-2. 36 ( 2 H, m) , 2. 64-2. 81 (1H, m) , 
4. 61 ( 1 H, d, J = 1 4. 1Hz), 4. 85 ( 1 H, s), 5. 00 
(1H, d, J=14. 1Hz), 5. 56 (2H, s), 6. 23-6. 40 
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( 1 H, m) , 6. 44 ( 1 H, d, J=15. 9Hz), 6. 63-6. 80 
(2H.ni), 7 . 22-7. 48 ( 5 H, m) , 7. 79 ( 1 H, s) , 7. 

86 (1H, s), 8. 50 ( 1 H, s) 

MS (F AB + ) : 4 5 2 (M 1 + 1 ) 

-fb-£t>2 06: (i) 6-T/p^B-2-(4-h |J7;^D^ h^r->7xr 
Jl) ±A#V f 1 , 2 - a ] gJJjj> 

2 -7 5. J - 5 -7*DttU ^> 1 . 7 3 g ( 1 0 mmo 1 ) - ( h 

U 7;i/^-D^< h*is) 7it^7D 5 K 3 . 4 g (12 mmo 1 ) SflH^ fb 
^8 1 (i) tmmiZ{sX£i^h&®)2. 7 7g (IR^7 8%) £#fc 0 
1 H — NMR (300MHz, CDCh) 6:7. 25 (1H, d, J=9. 0 
Hz), 7. 28 (2H, d, J = 8. 7Hz), 7. 52 (1H, d, J = 9. 
0Hz), 7. 81 (1H, s), 7. 95 (2H, d, J = 8. 7 Hz) , 8. 
2 7 ( 1 H, s ) 
MS (EI) : 3 5 5 (M + ) 

(ii) (2R, 3S, 5E) -2- (2, 4-y7MP7i-M -3- 

(1H-1, 2, 4-h'J7^;-Jl/-l--fJl/) - 6- (2- (4 
- H; Z2k£P2< h»->7x_;i/) ULgV I" 1 , 2 - a] b. U ^ >- 6 — f 
;i/) - 5 -^dr-fe >- 2 ;i/ 
tt&ty Is 73mg (0. 25 mm ol), <b£rf!J 206 (i) 177mg 
( 0 . 5 mmo 1 ) N mW^Vt>K 6 mg ( 0 . 0 3 mmo 1 ) N h U X (2 
-^jl/7xr;p) *X7^ > 1 5mg (0 . 0 5 mmo 1) ifecktfh 'Jx^ 
7^>0. 07ml (0. 5mmol) fb-fr&l 1 0 bt 

lmg (W2 2%) £f#£ 0 
1 H — NMR (300MHz, CDC la) 5:0. 84 (3H, d, J = 8. 1 
Hz), 2. 18-2. 36 ( 2 H, m) , 2. 64-2. 81 ( 1 H, m) , 
4. 41 (1H, d, J = 1 3. 5Hz), 4. 92 (1H, s), 5. 03 
(1H, d, J = 1 3 . 5Hz), 6. 20-6. 33 ( 1 H, m) , 6. 38 
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(1H, d, J = 15. 6 H z) , 6. 63-6. 80 (2H, m) , 7. 2 2 
- 7 . 53 (4 H, m) , 7. 57 (1H, d, J = 9 . 0Hz) , 7. 70- 
8 . 12 ( 6 H, m) 
MS (FAB + ) : 5 7 0 (M + + 1 ) 

-fb^2 0 7: (i) S-^P^-l- (4-h'j7MP^h^>^ 

5 -7Dt-f > K— ;P 5 8 8 mg ( 3 mmo 1 ) „ 4-h'J ^;i/^P^>^;i/ 
7d < F 0 . 5 4ml ( 3 . 66 mmo 1) £ck£>*6 0 %^M\^ h'J^Al 4 
4mg (3. 6mmol) fb^#» 6 3 (i) UTMft^tl 7 

88mg (6 7%) 

1 H — NMR (300MHz, CDCL) 5 : 5. 28 ( 2 H, s ) , 6. 50 
(1H, s) , 7. 03-7. 20 ( 6 H, m) , 7. 25 (1H, d, J = 8 . 
4Hz) , 7. 78 (1H, s) 
MS (T S P) : 3 7 0 (M + + 1 ) 

(ii) (2R, 3S, 5E) -2- (2, 4-^7j[/^P7x-;i.) -3- 
^J-Jl-l- (1H-1, 2, 4 - h 'J 7V- 1 --f)V) - 6- (1- (4 

fb^-t) K 73mg (0. 2 5 mm o 1 ) , <b^rf5 207 (i) 167mg 
(0.4 5 mmo 1) s WW^V^b, 6mg (0. 0 3 mmo 1) N h'JX 
( 2 tf^^M > 1 5 mg ( 0 . 0 5 mmo 1 ) h U ^ 

^-;i/T^>0. 0 7ml (0. 5mmol) fb^ 1 0 mm. £ 

LXmmit^6 7mg (1R^4 6%) £ff£o 

1 H — NMR (300MHz, CDCL) d : 0. 81 (3H, d, J = 6. 3 
Hz), 2. 20-2. 33 (2H,m), 2. 70-2. 77 ( 1 H, m) , 
4. 64 (1H, d, J = 1 3 . 8Hz), 4. 77 (1H, s) , 4. 99 
(1H, d, J=13. 8Hz), 5. 30 (2H, s) , 6. 12-6. 21 
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- 1 


- ( 1 H 



-1,2, 4 - h U T'J— 1 ->f - 5 -^-fe> 
{k&Vol 89 (iv) 120mg (0. 2 5 mmo 1) % ItSVol 9 0 
( i) 7 5mg (0. 3 Ommo 1) jskUmM* '^A52mg (0. 30 
mmol) 1 8 9 (v) t m& fc b X mm^^O 3 7 m g (JRap 

2 3%) ^f#feo 

1 H — NMR (400MHz, CDC1 3 ) £ : 0. 97 (3H, d, J = 4. 8 
Hz), 1. 64-1. 66 ( 1 H, m) , 2, 19-2. 22 ( 1 H, m) , 
2, 78-2. 81 ( 1 H, m) , 3. 82 (3H, s), 4. 56 (1H, d, 
J=10. 4Hz), 4. 73 (1H, d, J=10. 4Hz), 5. 00 (1 
H, d, J=15. 2Hz), 5, 20 (1H, d, J=15. 2Hz), 5. 
76 (2H, s), 6. 37 (1H, d, J=16. 0 H z) , 6. 71-6. 
79 ( 1 H, m) , 6. 85-6. 90 (4 H, m) , 7. 25-7. 27 (2 
H,m), 7. 46-7. 48 (3H, m), 7. 87 (1H, s), 7. 91 
(2H, d, J = 8. 4Hz) , 8. 03 (1H, s) 
MS ( F AB + ) : 6 5 1 (M + + 1 ) 

(ii) (2R, 3S, 5E) -6- (2- ( 4 - T 5 J XJl* -jy^yp 
- 2H-f h^V—Jl- 5-j )!/) -2- (2, 4-y7;vtP7x-;v) 
-3-^;i/-l- (1H-1, 2, 4-h'j7V-Jl/-l--f;V) -5-^^r 
Hz >- 2 ;i/ 
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<t^mi 90 (i) 36mg (0. 0 6mmo 1) , fi8&— T >^E - A-te 
'J -j?A (IV) 1 2 lmg (0. 2 2mmo 1) -fbl^tJ 1 8 9 (v i) 

^ |hJ«I £ L T ^Sfb^tf 2 4 m g (lR^8 2%) £f#fco 

1 H — NMR (400MHz, CDCL) <5 : 0 . 80 (3H, d, J = 5 . 6 
Hz) , 2, 25-2. 33 ( 2 H , m) , 2, 75-2. 79 (1H, m) , 
4. 59 ( 1 H, d, J = 1 3 . 8Hz), 4. 86 (1H, s), 4. 98 

(1H, d, J = 1 3 . 8Hz), 5. 79 (2H, s), 6. 52 (1H, d, 
J = 16. 0Hz), 6. 68-6. 77 ( 2 H, m) , 6. 90-6. 99 

( 1 H, m) , 7. 37-7. 45 ( 1 H, m) , 7. 49 ( 2 H, d, J = 8 . 
2 H z ) , 7. 77 (1H, s), 7. 86 (1H, s), 7. 92 ( 2 H, d, 
J = 8 . 2 H z ) 

MS ( F A B + ) : 5 3 1 (M + + 1 ) 
[a] d -34. 9° (c = 0. 8 8, 2 4°C, At? J — )]/) 

M2Q9 : jty_A^LAA±Jk±^±j^^Jk^JJE 

4- ^y^JVTJVu— )V 1 5 4mg ( lmmo 1) <Di&4b* ? 

U> (10ml) mmizW^hfiim 4 9 7 mg ( 1 . 5 mm o 1 ) h U V 

x -n,&Z7 4 > 3 1 5 mg ( 1 . 2 mmo 1 ) ^iStr 2 B#Hai£#Ufco 

@£@g^;i/=10 : 1 fitti) ttffiKU Sllb^i 1 5 6 m g (W72 

1 H — NMR (400MHz, CDC la) 6:2. 48 (3H, s) , 4. 48 
(2H, s), 7. 21 (2H, d, J = 8. 2Hz) , 7. 31 (2H, d, 
J = 8 . 2 H z) 
MS (EI) : 2 1 6 (M + ) 

(ii) 1- (4 -y'u^y *.=.)]/) -4- ( 4 -5 

( 1 H, 4H) -9- F7'/P> 

fb£r#J 108 (i) 120mg (0. 5 mm o 1 ) N 6 0 %i^m^i~ b 'J t? 
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A 2 4mg (0. 6mmo 1) *5 X mt^VQ 2 09 (i) 109mg (0. 6 
mmo 1) £fflV\ -fb^tJ 1 1 4 ( i) tmW I- LT^-fb^tJ 1 2 6mg (ijX 
$6 7%) £f#fco 

1 H — NMR (400MHz, CDCh) 6:2. 47 ( 3 H, s) 3 5. 13 
(2H, s) , 7. 25 (2H, d, J = 8. 8Hz) , 7. 37 (2H, d, 
J = 8. 8Hz) , 7. 61 (2H, d, J = 8. 8Hz) , 7. 86 (2H, 
d, J = 8 . 8 H z) 
MS ( F AB + ) : 3 7 7 (M + + 1 ) 

(iii) (2R, 3S, 5E) - 2- (2, 4 - ¥7 P 7 - 3 

6 - (4- (4- (Azi2i±2k±^-Ci>l22kJ ~5 (1H, 4H) - 

fh7VP>-i-^;i/) - i - (lH-i, 2, 4-mrv— ;i/ 

— 1 — T - 5 ^r-b >- 2 ;b 
<b^rtl 1 n 88mg ( 0 . 3 mm o 1 K ittxWi 209 (ii) 124mg 
(0.3 3 mmo 1) , »7^^A7mg (0. 0 3 mmo 1) , h'J^ 
(2 i *X7^ >18mg (0. 0 6 mmo 1) £J;tFh 'Jx 

^;i/3P^>0. 0 8ml (0. 6mmol) £fflV^ fbi^J 2 ©*i£r^|0j|£t:: b 

t«^77mg (W43%) 

1 H — NMR (400MHz, CDCla) 6:0. 81 (3H, d, J = 5. 6 
Hz), 2. 20-2. 28 (2H, m), 2. 47 (3H, s), 2. 65- 
2. 70 (lH,m), 4. 62 (1H, d, J=14. 4Hz), 4. 82 
(1H, s), 5. 00 (1H, d, J=14. 4Hz), 5. 13 (2H, 
s), 6. 23-6. 32 ( 1 H, m) , 6. 45 (1H, d, J = 1 6 . OH 
z), 6. 67-6. 78 (2H, m), 7. 22-7. 28 (2H,m), 7. 
36-7. 47 ( 5 H, m) , 7. 78 (1H, s), 7. 86 (1H, s), 
7. 87 (2H, d, J = 8. 8Hz) 
MS ( F AB + ) : 5 9 0 (M + + 1 ) 



<b^2 10: (2R, 3S, 5E) - 2- (2, 4-^7MP7iUI/) 
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- 6 - (4- (4- (4 -p<^;p^;i/^-;i/^>v;i/) -5 (1H, 

4H) -rh7^P>-l--f;i/) 7i£Jb] -1- (1H-1, 2, 4-h'J 
7V-jl/-l-fil/) - 5 -^x ^r-tz > - 2 -■*—))/ 

it^^2 0 9, 4 7mg (0. 0 8mmo 1) §f h7t Kp77>-tK (3 
: 1) 2ml!:|»Lf;i, 7.K^T\ OXONE123mg (0. 2mmol) 

•^-f h A — (mt^^-U> : 2 5:1 TM 

'H-NMR (400MHz, CD C 1 3 ) 5:0. 8 1 (3 H, d, J = 6 . 1 
Hz), 2. 21-2. 30 ( 2 H, m) , 2. 71-2. 77 (lH,m), 
3. 04 (3H, s), 4. 62 (1H, d, J=14. 1Hz), 4. 83 
(1H, s), 5. 00 (1H, d, J=14. 1Hz), 5. 27 (2H, 
s), 6. 25-6. 33 ( 1 H, m) , 6. 46 (1H, d, J=15. 6H 
z), 6. 67-6. 78 ( 2 H, m) , 7. 39-7. 45 ( 1 H, m) , 7. 
46 (2H, d, J = 8. 5Hz) , 7. 65 (2H, d, J = 8. 5Hz) , 
7. 78 (1H, s), 7. 86 (1H, s), 7. 87 (2H, d, J = 8 . 
5Hz), 7. 98 (2H, d, J = 8. 5Hz) 
MS (F AB + ) : 6 2 2 (M + + 1 ) 

rts^2 11: (i) 1- (4 -fu^y -4- V>-8--( 

-5 (1H, 4H) -fh7^P> 
-fbAtll 08 (i) 12 0 mg (0. 5mmo 1) , 6 0%7m^±h V tr 
A24mg (0. 6mmo 1) 8- (7~u^*^)l) ^yij>l 1 lmg 

(0. 5mmo 1) £fflV\ <b^t) 1 1 4 (i) £: |H]*i(3 bTgMfb^tl 1 6 7 
mg (J&*8 7%) £f#£o 

'H-NMR (400MHz, CDC Is) (5:5. 95 (2H, s) , 7. 44 
-7. 70 (5H,m), 7. 81-7. 93 (3H,m), 8. 17-8. 2 
0 ( 1 H, m) , 8. 95-8. 98 ( 1 H, m) 
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MS (F AB + ) : 3 8 2 (M + + 1 ) 

(ii) (2R, 3S, 5E) -2- (2, 4-^7;^P7irjp) -3- 
*?-)l-6- (4- (4- j±ZJD^3^Uk2L±M -5 (1H, 4H) - 
=r V"P>- 1 zJjl} -1- (1H-1, 2, 4 - h 'J 7V-;V 

-l->f;i/) - 5 -^-fe>- 2 -t|-— ;i/ 

{b-^^ Is 88mg (0. 3 mm o 1 K ih&W) 2 11 ( i ) 1 2 6 m g 
( 0 . 3 3 ram o 1 ) , WfW^ Vt? I± 7mg (0. 03 mm o 1 ) „ h U ^ 
( 2 -^^7i-)b) *X7^ >18mg (0. 06 mmo 1) feiVh'Jx 

5f-;i/T^>0. 0 8ml (0. 6mmol) <b^tJ 2 ©t§-& £ |BJ^ fc: b 

T«^tl3 2mg (1R^18%) &#fc 0 

1 H — NMR (400MHz, CDCL) 6:0. 81 ( 3 H, d, J = 6. 1 
Hz), 2. 18-2. 30 (2H,m), 2. 71-2. 76 ( 1 H, m) , 
4. 62 (1H, d, J = l 4. 0Hz), 4. 82 (1H, s), 5. 00 
(1H, d, J=14. 0Hz), 5. 96 (2H, s), 6. 24-6. 32 
(lH,m), 6. 46 (1H, d, J=15. 8Hz), 6. 67-6. 78 
(2H, m) , 7. 39-7. 58 (5H, m) , 7. 67 (1H, d, J = 6. 
6Hz), 7. 78 (1H, s), 7. 82-7. 95 (4H, m), 8. 18 
-8. 22 ( 1 H , m) , 8. 98-9. 01 (lH,m) 
MS (F AB + ) : 5 9 5 (M + + 1 ) 

<b^2 12: (i) 2- -4- (4->77^>^ 

J]y) -3 (2H, 4H) -1, 2, 4~hUT^P> 
it^m 138 (i) 120mg (0. 5 mm o 1 K fimts U £ A 8 3 m g 
(0. 6 mmo 1) &&ZF4 J ^>iS)l7a ^ K9 8mg (0. 5 mmo 

i) %m\ 4t&% 108 ( i i) tmmizLxmmit&ty) i67mg mm8 
5%) *mtz 0 

1 H — NMR (400MHz, CDCL) 6:4. 94 (2H, s) , 7. 46 
(2H, d, J = 8 . 5Hz), 7. 53 (1H, s), 7. 55 (2H, d, 
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J = 9 . 3 H z ) , 7. 70 (2H, d, J = 8. 5Hz), 7. 89 ( 2 H, 

d, J = 9 . 3 H z) 

MS ( F AB + ) : 3 5 5 (M + + 1 ) 

(ii) (2 R, 3S, 5E) - 6- (4 - (4 - (4->7/^>^) - 
3 (2H, 4H) -1, 2, 4 - h U TVu >- 2 ->f;i/) 7 x ~;iQ -2- 
(2, 4-^7JI/tP7x-;i/) - 3 1 - (1H-1, 2, 4-h'J 

ik&m U 88mg (0. 3 mm o 1 K -fb^ 212 ( i ) 1 1 7 m g 
(0. 3 3mmo 1) , »7^7A7mg (0.0 3mmo 1) N h <J ^ 
( 2 -*3-)\/y )V) *X7<< >18mg (0. 06 mmo 1 ) £«fctf F'Ji 

f;i/7^>0. 0 8ml (0. 6 mmo 1 ) 2 COi-M^at^im^ b 

tiifb^tl 6 lmg (W3 6%) £*§fco 

1 H — N MR (400MHz, CDC la) (5:0. 81 (3H, d, J = 5. 8 
Hz), 2. 18-2. 25 ( 2 H, m) , 2. 70-2. 74 ( 1 H, m) , 
4. 62 (1H, d, J=14. 4Hz), 4. 81 (1H, s) , 4. 94 
(2H, s), 5. 00 (1H, d, J = 1 4 . 4Hz), 6. 19-6. 28 
(1H, m) , 6. 45 (1H, d, J=16. 1Hz) , 6. 67-6. 78 
(2H, m) , 7. 39-7. 45 (3H, m) , 7. 46 (2H, d, J = 8. 
5Hz), 7. 52 (1H, s), 7. 69 (2H, d, J = 8 . 5Hz), 7. 
78 (1H, s), 7. 87 (1H, s) , 7. 90 (2H, d, J = 8. 8H 
z) 

MS ( F AB + ) : 5 6 8 (M + + 1 ) 

<b^rt) 2 13: ( i ) 4 - ( 4-7'P^7x-jl/) - 2- (4->77^>^ 
JV) - 3 (2H, 4H) -1, 2, 4-hUTV"P> 
<b-^tl 130 (i) 211mg (0. 75mmol), mm 0 . 2 2ml 
( 3 . 7 5 mm o 1 ) , ^ ^ >f^Igi& 3 9 0 m g (3. 75 mm o 1 ) , 

mMti iJ^Al 5 5mg (1. 1 mmo 1 ) &J;£>*4 -i/TJ ^>^7*D $ K 
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2 2 Omg ( 1 . lmmo 1) Yb^#3 1 3 0 ( i i) i:|5l«(3bT^S 

fb^68mg (lR$26°/ 0 ) £f#£o 

'H-NMR (4 0 0MHz, CDCL) d : 5. 07 (2H, s), 7. 46 
(2H, d, J = 8. 8 Hz) , 7. 51 (2H, d, J = 8. 3Hz) , 7. 

■ 

62 (2H, d, J = 8. 8Hz), 7. 66 (2H, d, J = 8. 3Hz) , 

7. 7 0 ( 1 H, s) 

MS ( F AB + ) : 3 5 5 (M + + 1 ) 



(ii) (2R, 3S, 5E) -6- (4- (2- (4-->7y^>^) - 
3 (2H, 4H) -1, 2, 4-h'J7^P>-4-^;i/) 7^ ->>!/) - 2- 

(2, 4-^7;i/tP7ir;i/) - 3 1 - (1H-1, 2, 4-h'J 
7V' — )\/— 1 — />!/) - 5 -^^P-b >- 2 ;i/ 

ih^J) U 5 9 m g ( 0 . 2 mm o 1 ) N fb^r^J 213 (i) 67mg (0. 
1 9mmo 1) N »7^^A5mg (0. 0 2mmo IK hU^ (2-^ 
^7i-^) >12mg (0. 0 4mmo 1) *5ctt>*h V*.f-)]/7K 

>0. 14ml (lmmol) SfflW 2 UT^Sfb^ 

38mg OK* 3 5 %) £f#£o 

'H-NMR (400MHz, CDCL) 6:0. 81 (3 H, d, J = 5. 8 
Hz), 2. 18-2. 30 (2H, m), 2. 70-2. 78 (1H, m), 
4. 61 (1H, d, J = 1 4 . 4Hz), 4. 84 (1H, s), 5. 00 
(1H, d, J = 1 4 . 4 H z ) , 5. 07 (2H, s), 6. 23-6. 35 
( 1 H , m) , 6. 45 ( 1 H , d, J = 1 5 . 6Hz), 6. 67-6. 78 
(2H, m) , 7. 38-7. 57 (7H, m) , 7. 66 (2H, d, J = 8. 
5Hz), 7. 70 (1H, s), 7. 78 (1H, s), 7. 87 (1H, 
s) 

MS (FAB + ) : 5 6 8 (M + + 1 ) 



tt&mi 14: (i) 1 - (4-7"P ; E7x-;i/) -3 - (4-*>7V^>S? 
)]/) -2 (1H, 3H) zilfVpy 
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ih&yo 147 (i) 1 2 0 m g ( 0 . 5 mm o 1 ) N 6 0 %7kMitj- b U t> 
A3 Omg (0. 6mmo 1) & £Xf 4 -i/T J ^> z> F9 8mg (0. 

5mmo 1) £fflV\ {t^W 1 1 4 (i) tmWite bt^S-fb^ 1 13mg 
(W6 3%) %mtz 0 

'H-NMR (400MHz, CDCL) 6:4. 91 (2H, s) , 6. 31 
(1H, d, J = 3. 2Hz), 6. 61 (1H, d, J = 3. 2Hz), 7. 
42 (2H, d, J = 8. 5Hz) , 7. 51-7. 58 (4H, m), 7. 6 
6 (2 H, d, J = 8. 5Hz) 
MS (FAB*) : 3 5 4 (M + + 1 ) 



(ii) (2R, 3S, 5E) -6- (4- (3- (4-^7;^>^) - 



\ -L J- / 

2 (1H, 


3 H) 5 


y-j u > - l 




2 - ( 2 , 4-i?7 




-3- 


1 - 


( 1 H- 1 , 2 , 4 - 


h U TV— )V- 1 - 


- 5 




2 ;i/ 







73mg (0. 2 5 mmo 1) N fbl%#, 2 1 4 (i) 97mg 
(0. 2 8 mmo 1) . Sl^y^A6mg (0. 0 3 mmo 1) s hU^ 
(2-^;i/7irjk) *^7^f >15mg (0. 0 5 mmo 1) ;fe£t>*h 'Jx 

^7^>0. 0 7ml (0. 5 mmo 1 ) Yb-a#J 2 ©^H-^iilBj^k: L 

T i^bllrtJ 4 5 m g (W3 2%) £f#fc 0 

'H-NMR (400MHz, CDC la) 6:0. 81 (3H, d, J = 5. 6 
Hz), 2. 18-2. 32 (2 H, m) , 2. 70-2. 78 ( 1 H, m) , 
4. 62 (1H, d, J=l 4. 4Hz) , 4. 81 (1H, s) , 4. 92 
(2H, s) , 5. 00 (1H, d, J = 1 4. 4Hz) , 6. 18-6. 27 
(1H, m), 6. 29 (1H, d, J = 3 . 2Hz), 6. 44 (1H, d, 
J=15. 6Hz), 6. 62 (1H, d, J=3. 2Hz), 6. 67-6. 
78 ( 2 H, m) , 7. 38-7. 45 ( 5 H, m) , 7. 56 (2H, d, J 
= 8. 6Hz) , 7. 66 (2H, d, J = 8. 6Hz) , 7. 78 (1H, 
s ) , 7 . 8 7 ( 1 H, s) 
MS ( F AB + ) : 5 6 7 (M + + 1 ) 
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i^'^}2 15: (i) 2 - (4-7^Xj^-JK>^» - 5 - (4-7* 

a^y=c-)V) - 2 H-t V—JV 

5- (4-7n^7irjl/) - lH-Th?^- ;H 1 3mg (0. 5 mm o 
1) „ 6 0%7kmiti- h U t>k 2 4mg (0. 6mmol) iSiWb^l 9 0 
(i) 150rag (0. 6mmol) fbl^j4 4 ( i) ^|s]*i(~LT 

^fb^-tJl 0 3mg (W5 3%) £f#£o 

1 H — NMR (400MHz, CDCL) 5:5. 88 ( 2 H, s), 7 . 56 
(2H, d, J = 8. 2Hz) , 7. 63 (2H, d, J = 8. 5Hz) , 7. 
95 (2H, d, J = 8. 2Hz), 8. 00 (2H, d, J = 8. 5Hz) 
MS (F AB + ) : 3 9 4 (M + + 1 ) 





-2H-r 


h ^ "J—)]/— 5 


--r;i/) - 


2- (2, 4- 






-3 


-pt^-;i/- l - 


( 1 H- 1 , 2 , 4 - 




l --f 


jv) - 5 




- 2 -^—)V 









Is 5 9 m g ( 0 . 2 mm o 1 ) , ih^^fi 215 (i) 7 1 m g ( 0 . 
1 8 mmo 1 ) > 9 J*? A 5 mg ( 0 . 0 2 mmo 1 ) > h 'J ^ ( 2 - ^ 

^-;i/7x-;i/) iSr^V j > 1 2mg (0. 0 4 mmo 1) *5ckl>*h 
>0. 0 6ml (0. 4mmol) £fflV\ -fb^tJ 2 ©±l£r^ |nH§£ LT^^fb 
^2 4mg (iR^2 2%) Zmtzo 

1 H — NMR (400MHz, CDC 1 3) 6:0. 81 (3H, d, J=5. 8 
Hz), 2. 18-2. 31 (2H,m), 2. 72-2. 79 ( 1 H, m) , 
4. 62 (1H, d, J=14. 2Hz), 4. 78 (2H, s) , 4. 84 
(1H, s) , 5. 01 (1H, d, J = 1 4 . 2Hz) , 5. 88 (2H, 
s), 6. 31-6. 38 ( 1 H, m) , 6. 48 (1H, d, J = 1 6 . 1H 
z) , 6. 68-6. 78 (2H, m) , 7. 39-7. 48 (3H, m) , 7. 
56 (2H, d, J = 8. 3Hz) , 7. 78 (1H, s) , 7. 87 (1H, 
s) , 7. 96 (2H, d, J = 8. 3Hz) , 8. 07 (2H, d, J = 8. 
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3 H z ) 

MS (F AB + ) : 6 0 7 (M + + 1 ) 

VcstMl 16: (i) 5- (4 -7u*E:7 jl=ljv) -2- (4-*/7y-2- 

5 - (4-/P : E7i-;i/) - lH-r h^V'— ;i/2 2 5mg ( lmmo 1) > 

4 -i>7y - 2 -7MD^>^vyo U* 2 5 7mg (1. 2 mmo 1 ) ls£ 
Z$6 0%7K^bf" h U ->A4 8mg ( 1 . 2 mmo 1) <b^4 4 

(i) ^[5j^t3bT^M<b'&tl3 2 6mg («$9 1%) 

'H-NMR (400MHz, CDCb) : 5 . 93 (2H, s) , 7. 39 
-7. 52 (3H, m) , 7. 63 (2H, td, J=l. 9 and 8.2 
Hz), 8. 0 1 (2H, td, J= 1. 9 and 8. 2 Hz) 
MS (F AB + ) : 3 5 8 (M + + 1 ) 

(ii) (2R, 3S, 5E) -6- (4- (2- (4->77-2-7M 
u^y-yjV) -2H-rh7VHl/-5 — LM 7x~;i/) - 2- (2, 
7)l*U7 - 1 - (1H-1, 2, 4 - h U 7V- Jl- 1 
->f;t/) - 5 -^xdr-b >- 2 ;i/ 

fb^t) 1 > 88mg (0. 3 mm o 1 K Ibi^tJ 2 16 ( i ) 107mg 
(0. 3 mmo 1) N »7i;'>A7mg (0. 0 3 mmo 1) N h U 7 (2 
-^JV7i-JI) *77^>18mg (0. 0 6 mmo 1) jsJLtfh 'J Jl/ 
T^>0. 08ml (0. 6mmol) fb^tl 2 IsUtfc: btS 

I^D43mg (IK* 2 5%) £f#fc 0 

'H-NMR (400MHz, CDCL) 5:0. 81 (3H, d, J=5. 8 
Hz), 2. 20-2. 32 ( 2 H, m) , 2. 72-2. 78 ( 1 H, m) , 
4. 62 (1H, d, J=13. 8Hz), 4. 84 (1H, s), 5. 01 
(1H, d, J = 1 3. 8Hz), 5. 93 (2H, s), 6. 31-6. 38 
( 1 H , m) , 6. 49 (1H, d, J=15. 8Hz), 6. 67-6. 78 
( 2 H, m) , 7. 38-7. 52 ( 6 H, m) , 7. 79 (1H, s), 7. 
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87 (1H, s), 8. 07 (2 H, d, J = 8. 3Hz) 
MS (F AB + ) : 5 7 1 (M + + 1 ) 

lbj^j_2 17: (i) 5- (4-7p : E7xz;v) - 2- ( b° U ^ > - 2 - 

- 2H-r h ^ v— ;b 

5 - (4-7D^7i-;b) - lH-r h^V— ;i/2 2 5mg ( lmmo 1) . 
2 - (7Df/^) t°U^>^^3 0 4mg ( 1 . 2mmo 1) &£U6 0 
%yKmit±h 'J>7A48mg (1. 2mmo 1) fc£rt)4 4 (i) hlsl 

«tbtMft^l4 3mg (JR^4 5%) £f#£ 0 

1 H — NMR (400MHz, CDC 1 3 ) <5 : 5. 98 (2H, s) , 7. 23 
(1H, d, J = 7. 8Hz), 7. 28-7. 33 (lH,m), 7. 6 0- 
7. 78 (3H, m), 8. 03 (2H, d, J = 8. 8Hz), 8. 62 (1 
H, d, J = 4. 9Hz) 
MS ( F A B + ) : 3 1 6 (M + + 1 ) 



(ii) ( 2 R 


, 3 S 


, 5E) -2- 


(2 


, 4-^7jl/tP7x-jl/) -3- 


*?-)l-6- (4 


- (2 


- (t°U^>- 


2 - 


- 2H-t h ^ v— ;i/ 


- 5 --f 7 ^ 




- 1 - ( 1 H- 


1, 


2, 4 - h U T^J— J]/- 1 


- 5 -^-Jf--tr > - 


2 


— ;i/ 







<b-£-tJ 1. 88mg (0. 3 mm o 1 ) N -fbl^#3 2 17 ( i ) 1 4 3 m g 



(0. 4 5mmo 1) „ »^^yA7mg (0. 0 3mmo 1) N h'JX 
(2 -*3-)]/y fry 7 j >18mg (0. 0 6mmo 1) £cfct>*h Ux 

^7^>0. 0 8 ml (0. 6mmol) 2 Ispjii- L 

T«^tl3 9mg (IR*2 4%) £f#£o 

1 H — NMR (400MHz, CDC 1 3) <5 : 0 . 81 (3H, d, J = 5 . 6 
Hz), 2. 18-2. 32 ( 2 H, m) , 2. 72-2. 79 ( 1 H, m) , 
4. 62 (1H, d, J = 1 4 . 2Hz), 4. 83 (1H, s), 5. 01 
(1H, d, J = 1 4. 2Hz), 5. 98 (2H, s) , 6. 30-6. 38 
(lH,m), 6. 48 (1H, d, J = 1 5 . 8Hz), 6. 67-6. 78 
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( 2 H, m) , 7 . 19 ( 1 H, d, J = 7 . 8Hz), 7. 25-7. 30 
(1H, m) , 7. 39-7. 49 (3H 3 m) , 7. 71 ( 1 H, d t , J = 
1.8 and 7. 8Hz) , 7. 78 (1H, s) , 7. 87 (1H, s) , 
8. 10 (2H, d, J = 8. 5Hz) , 8. 63 (1H, d, J = 3. 9H 
z) 

MS ( F AB + ) : 5 2 9 (M + + 1 ) 

ihtj^} 2 18: ( i ) 5 - ( 4-/P : &7x-;i/) - 2 - ( 4 - HJ yjl^ru 

-2H-rh7^- )± 
5 - (4-7P^7x-jl/) - lH-f h7V-jV 2 2 5 m g ( lmmo 1) „ 
4 - h U7JI/*D^fM>^l/^o$ K2 8 7mg ( 1 . 2mmo 1) 
6 0%*ifbth'J'>A4 8mg (1. 2 mm o 1 ) £flH\ <bi§rt)4 4 (i) 
©I^J; ^li t UTiM^i 3 3 7 m g (W8 8°/ 0 ) 

'H-NMR (4 0 0MHz, CD C 1 3 ) S : 5 . 86 (2H, s), 7. 53 
(2H, d, J = 8. 3Hz) , 7. 62 (2H, d, J = 8. 5Hz), 7. 
66 (2H, d, J = 8. 3Hz), 8. 01 (2H, d, J = 8. 5Hz) 
MS ( F A B + ) : 3 8 3 (M + + 1 ) 

(ii) (2R, 3S, 5E) -2- (2, 4-^7;i/tP7i^;i/) -3- 
*±2kzi±JZ (1H-1, 2, 4- N ] )7"J— 1 -^;t/) - 6- (4- (2 

- (4-hU7;i/tn^^M>y;i/) -2H-tF7V-jv-5-^;v) 7 ^ 

— - 5 -^x^r-fe >- 2 )l 
ik&m K 88mg (0. 3 mm o 1 ) , it&W) 218 (i) 138mg 
(0. 3 6mmo 1) , li^7i/7A7mg (0. 0 3mmo 1) „ h 'J* 
( 2 *X7^ > 1 8 mg ( 0 . 0 6 mmo 1 ) b 'Ji 

^-;i/T^>0. 08ml (0. 6 mmo 1 ) <b^«3 2 ©*li§rh mWilZ U 

T^@<b-^tJ4 9mg («$2 7%) £f#fco 

'H-NMR (400MHz, CDCL) 5:0. 8 1 ( 3 H, d, J = 5. 6 
Hz), 2. 19-2. 31 ( 2 H, m) , 2. 72-2. 78 ( 1 H, m) , 
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4 . 6 2 (1H, d, J=l 4. 4 H z ) , 4. 83 (1H, s) , 5. 00 
(1H, d, J =14. 4 Hz) , 5. 86 (2H, s), 6. 30-6. 38 
( 1 H, m) , 6. 48 (1H, d, J = 1 5 . 8 H z), 6. 67-6. 78 
( 2 H, m) , 7. 39-7. 47 ( 3 H, m) , 7. 53 ( 2 H, d, J = 8 . 

3 H z) , 7. 66 (2H, d, J = 8 . 3Hz) , 7. 78 ( 1 H, s), 7. 

87 (1H, s) , 8. 07 (2H, d, J = 8. 3Hz) 

MS (F AB + ) : 5 9 6 (M + + 1 ) 

jbj^ 2 19: ( i ) 5 - (4 2 - 7MP7 - 2 - ( fcT 

'jy>-2-f;^f^) - 2H-r h ^ v— ;i/ 

5- (4-7*D : E-2 -7WP7I-J1/) - 1 H-r h7 V— ;i/ 122mg 
(0. 5mmo IK 2- (7*D^^^;i/) K'J^^KIl 5 2mg (0. 6 
mmo 1) IS U 138mg ( 1 . Ommo 1) £flH\ 1 
0 8 ( i i) (Z)»-&i:|qI«K:bTM<b-&«51 1 5mg (l&*6 9%) S» fc c 
'H-NMR (4 0 0MHz, CDCL) 5 : 6. 02 (2H, s), 7. 22 
( 1 H, d, J = 7 . 7Hz), 7. 26-7. 31 ( 1 H, m), 7. 43 
(2H, d, J = 8. 5Hz), 7. 71 (1H, td, J = 1. 8 and 
7. 7 Hz) , 8. 04 (1H, t, J = 7. 7 Hz), 8. 62 (1H, d, 
J = 4. 9 H z ) 

MS (F AB + ) : 3 3 4 (M + + 1 ) 



(ii) (2R, 3S, 5E) -2- (2, 4 - ^7^P7x-jl/) -6- 



(3 


- 7)]/3ru - 4 


- ( 2 - ( tr u s> > 


-2 - 


- 2 H 






5 ->r;u) 7 1 


-;i/) - 3 


- 1 - 


(1H-1, 2 , 4 






1 --f - 5 


-^^r-ir >- 2 -7h 


-Jl 




• 



1 > 88mg (0. 3 mm o 1 K fb-£r$J 219 ( i ) lOOrag 



(0. 3 mmo 1) „ W7i?")A7mg (0. 0 3 mmo 1) N (2 
-^^71-^) *X7^ >18mg (0. 0 6 mmo 1) 
T^>0. 08ml (0. 6mmol) ib^m 2 h UW. C b T ^ 
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iM4 0mg mm 2 5%) *ntzo 

'H-NMR (400MHz, CDCL) 6:0. 8 2 (3H, d, J = 5. 8 
Hz), 2 . 20-2. 31 ( 2 H, m) , 2. 72-2. 78 ( 1 H, m) , 
4 . 61 ( 1 H, d, J = 1 4. 4 H z) , 4. 86 (1H, s) , 5. 01 
(1H, d, J = 1 4 . 4Hz), 6. 02 (2H, s), 6. 32-6. 40 
( 1 H, m) , 6. 45 (1H, d, J = 1 5 . 8Hz), 6. 67-6. 78 
(2H, m) , 7. 17-7. 30 (4H, m) , 7. 39-7. 46 (1H, 
m),7.71(lH, d t , J = 1 . 8 and 7.8Hz),7.79 
(1H, s), 7. 87 (1H, s ) , 8. 09 (1H, t, J = 7 . 8Hz), 
8. 61-8. 63 (1H, m) 
MS ( F A B + ) : 5 4 7 (M + + 1 ) 

Ib^i 2 2 0 : (i) 5- (4-7P^-2-7MP7xr;i/) -2- (4 

5- (4-7"Dt-2 -7MD7 - 1 H-t F^V-M 2 2mg 

(0. 5mmolK 4 - h U 7^D^f M>i?;^P 1 4 3mg ( 0 . 
6mmo 1) ->A8 3mg (0. 6mmo 1) 1 

0 8 (i i) ®^i:|sI^{CbT^M'fb^l 54mg (1R*7 7%) £f#fco 
'H-NMR (400MHz, CDCL) 5:5. 9 1 (2H, s), 7. 42 
-7. 45 (2H, m) , 7. 54 (2H, d, J = 8 . 0Hz) , 7. 66 
(2H, d, J = 8. 0Hz) , 7. 99-8. 04 (1H, m) 
MS ( F A B + ) : 4 0 1 (M + + 1 ) 



(i 


i) ( 2 R, 3 S , 


5E) - 2- (2, 4-^7Mn7i 




- 6 - 


(3 


-yjlXtJ- 4 - ( 2 


- (4 - h y 7;i/tD^f;^>^;i/) 


- 2 H 


h 




— ji- 5 ->r;i/) ^ x 


=.Jl) 1- (1H-1, 


2, 4 


- MJ 


TV* 


— l ->f ;i/) - 5 









fli^»l> 59mg (0. 2mmo 1) , <b^#3 2 20 (i) 80mg (0. 
2mmo 1) „ »7^^?A5mg (0. 0 2mmo 1). h'JX 
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;i/7x-jl/) ^7^>12mg (0. 0 4mmo 1) jS&XFh 'Jx^JI/?; > 
0. 0 6ml (0. 6 mmo 1 ) iktiVQ 2 (Dm^tmm^ LXmMit^ 

tJ4 0mg (113 3%) *mtc 0 

'H-NMR (4 0 0MHz, CDCh) (5 : 0. 81 (3H, d, J=5. 6 
Hz), 2 . 21-2. 32 ( 2 H, m) , 2. 72-2. 78 ( 1H, m) , 
4. 61 (1H, d, J = 14. 4Hz), 4. 87 (1H, s) , 5. 01 
(1H, d, J=14. 4Hz) , 5. 91 (2H, s), 6. 32-6. 41 
(1H, m), 6. 45 ( 1 H , d , J = l 5. 8 H z ) , 6. 67-6. 78 
( 2 H, m) , 7. 19-7. 26 ( 2 H, m) , 7. 39-7. 46 ( 1 H, 
m), 7. 54 (2H, d, J = 8. 3Hz), 7. 66 (2H, d, J = 8. 
3Hz), 7. 79 (1H, s), 7. 87 (1H, s), 8. 06 (1H, t, 
J = 7 . 8 H z) 

MS ( F AB + ) : 6 1 4 (M + + 1) 

ik&MAAA : (2R, 3S) -2 - (2, 4-^7MP7xz;y) - 3- 
p<^;i/-l- (1H-1, 2, 4-h'J7Vf-jl/-l->f;b) -4-^>^>- 
2 -*—)]/ 

(2R, 3S) -2- (2, 4-^7MD7ir;p) -3-^^-;i/-2- 
(1H-1, 2, 4-h'J7V-;i/-l-^iMf;i/) ^-^ri>^>5. 02g 
( 2 0 mm o 1 K 1M V* */ 1> A 7"D ^ Kr h7hFD77 6 

0ml (6 Ommo 1) £ «fc V $/ T WtrtH 9 0 Omg (1 Ommo 1) fcffllx 
Yb^tll WS2) ©»^i:l^«tbT^B^«3 3. 71g OK* 6 7%) £ 

'H-NMR (400MHz, CDC la) (5:0. 84 (3H, d, J=6. 9 
Hz), 2. 73-2. 82 ( 1 H, m) , 4. 47 (1H, d, J = 1 4. 2 
Hz), 4. 68 (1H, d, J = 1. 4Hz), 4. 82 (1H, d, J = 1 
4. 2Hz), 5. 16-5. 24 ( 2 H, m) , 6. 02-6. 12 ( 1 H, 
m), 6. 69-6. 76 (2H,m), 7. 35-7. 42 ( 1 H, m) , 7. 
76 (1H, s), 7. 81 (1H, s) 
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MS (F AB + ) : 2 8 0 (M + + 1 ) 
[a] d -87.2° (c = 0. 3 2, 2 4°C, ;U) 

jb^^2_2_2 : (2R, 3S, 4E) - 2- (2, 4 - ^7;i/^P7i-;i/) 

-3-^^;i/-5- (4- ( 1 h^y— l 7^;b) -l- 
(1H-1, 2, 4-h'J7';-;i/-l-^;v) - 4- ^>^>-2 ;i/ 

ih^Z 2 Is 58. 5mg (0. 2 lmmo 1) s it^Q 8 (i) 13 
8mg (0. 6 3mmo 1) s ii^7^7A 1 Omg (0. 0 4mmo 1) N 
h U X (2 x ^ 7 -Y >26mg (0. 09 mmo 1 ) jo 

h yO. 12ml (0. 8 6 mmo 1) £fflV^ -fb^ 1 0©i§-£- 

h|5l^l3LT^MYb^2 6mg (l&^2 9%) £*#fco 

1 H — NMR (400MHz, CDC 1 3 ) 6:0. 90 (3H, d, J = 6. 8 
Hz), 2. 95-3. 04 ( 1 H, m) , 4. 47 (1H, d, J = 1 4 . 2 
Hz), 4. 87-4. 92 ( 2 H, m) , 6. 61-6. 64 ( 2 H, m) , 
6. 73-6. 80 (2H,m), 7. 41-7. 48 (lH,m), 7. 62 

(2H, d, J = 8 . 7Hz) , 7. 69 (2H, d, J = 8 . 7Hz) , 7. 
78 (1H, s), 7. 82 (1H, s), 9. 00 (1H, s) 
MS ( F A B + ) : 4 2 4 (M + + 1 ) 

[a] d -88.8° (c = 1, 2 6°C, ;)/) 

{bl%^2 23: ( 2 R, 3S, 4E) - 2- (2, 4-^7MD7x^Jl/) 

- 3 1- (1H-1, 2, 4-h'J7V-jl/-l-^;V) - 5- (4 

- (2- (4-h'j7MD^ F^r^O^^) - 2 H-r V— 5 — -Y 
;i/) ^x— ;v) -4-^>5^>-2 -Jr—Jl 

1b&W)2 2 1, 1 6 8mg (0. 6 Ommo 1) „ {b^ 1 0 4 ( i) 2 3 
4mg (0. 5 9 mmo 1) , »^i;^A 1 4mg (0. 0 6 mmo 1) N 
F iJ7> (2-^^7i-jl/) *7<7M >3 7mg (0. 1 2 mmo 1) 
h';xf;V7^>0. 17ml (1. 2 2mmol) ^2®S^ 
|SI«t3bTaM<b^5 lmg (IR^I 5%) 
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1 H — NMR (400MHz, CDCh) 6:0. 9 4 (3H, d, J = 6. 9 
Hz), 2. 92-3. 02 (lH,m), 4. 48 ( 1 H, d, J=14. 1 
Hz) , 4. 86 (1H, s) , 4. 88 (1H, d, J = 1 4 . 1Hz) , 5. 
81 (2H, s), 6. 60 (2H, d, J = 4. 1Hz), 6. 71-6. 7 
8 (2H,m), 7. 25 (2H, d, J=8. 4Hz), 7. 38-7. 48 

(1H, m), 7. 48 (2H, d, J = 8. 4 Hz) , 7. 53 (2H, d, 
J = 8. 4Hz), 7. 76 (1H, s), 7. 81 (1H, s ) , 8. 11 

(2H, d,J = 8.4Hz) 
MS (F AB + ) : 5 9 8 (M + + 1 ) 

[a] D -89. 6° (c = 0. 88, 27 °C, 

jfbj^_2 24: ( 2R, 3S, 4E) -2 - (2, 4-^7;i/tP7x-;i/) 
- 3 1 - (1H-1, 2, 4-hU7V-;i/-l->f;i/) -5 - (4 

ih^2 21, 116 mg (0. 4 2 mm o 1) s 4-3— K^>V h U7^ 
U 1* 0 . 13ml (0. 83 mmo 1 ) N »7y>7A9mg ( 0 . 0 4m 
mo 1) N h 'J* (2-^^7ir^) $77^ >2 5mg (0. 0 8 mmo 
1) >0. 12ml (0. 86mmol) *fflt\ fb^fe 

2©^-&^|BJ«icbTSM<b^tl9 Omg (JR*5 1%) £f§fco 
1 H — NM R (400MHz, CDCL) 6:0. 94 (3H, d, J = 6 . 8 
Hz), 2. 92-3. 01 ( 1 H, m) , 4. 45 (1H, d, J = 1 4 . 1 
Hz), 4. 87 (1H, d, J =1 4. 1Hz), 4. 90 (1H, s), 6. 
55-6. 6 6 (2H, m) , 6. 72-6. 78 (2H, m) , 7. 39-7. 
47 ( 1 H, m) , 7. 52 (2H, d, J = 8. 3Hz), 7. 59 ( 2 H, 
d, J = 8. 3Hz), 7. 76 (1H, s), 7. 80 (1H, s) 
MS (F AB + ) : 4 2 4 (M + + 1 ) 

[a] d -102. 1° ( c = 0 . 7, 26 °C, **/-;]/) 
lb£jj_2 25: (2R, 3S, 4E)-2-(2, 4-y7MP7i-;i/) 
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-3-^f;i/-5-7i-^-l - (1H-1, 2, 4-h'J7V'-;i/-l-^ 

4k£rVo2 21. 1 1 2mg (0 . 4mmo 1) . 3— h*^>Hf > 0. 0 9ml 
( 0 . 8 mm ol)s BW^ 7^^A9mg (0. 04 mm o 1 ) . h U X ( 2 

>24mg (0. 0 8mmo 1) ! J if ^L- 

T^>0. 12ml (0. 8 6 mmo 1) £flHv fb-£-$J 2 (Dt§£<£\3\ffite bt 

SMft^ 1 6 6 m g (IR^7 5%) 

1 H — NMR (400MHz, CD C 1 3 ) <5 : 0 . 92 ( 3 H, d, J = 6 . 8 
Hz), 2. 90-2. 98 (lH,m), 4. 47 (1H, d, J=14. 4 
Hz), 4. 82 (1H, s), 4. 85 (1H, d, J=14. 4Hz), 6. 
48 (1H, dd, J = 8. 7 and 16. 0Hz) , 6. 57 (1H, d, 
J=16. 0Hz), 6. 70-6. 77 ( 2 H, m) , 7. 22-7. 45 

(6H,m), 7. 75 (1H, s), 7. 80 (1H, s) 
MS ( F A B + ) : 3 5 6 (M + + 1 ) 

[a] D -134. 5° (c = 0. 7, 28 °C, 

* 

-fb^rt)2 2 6 : (2R, 3S, 4E) - 2- (2, 4-^7WP7i-Jl/) 
-5- (3-y)l*n-4- (4- (4-h'j7;i/^-o^ h^^^>^l/) -5 

(1H, 4H) -^h^v"p>-l-^;i/) y^-)i) -3-^;i/-i- (l 

H-l, 2, 4 - h U TV"— )l- l -^;i/) - 4 -^>^>- 2 ;b 

221. 1 6 2mg (0. 5 8 mm o 1 ) , 1 2 0 ( i i ) 2 

5 0 mg ( 0 . 5 8 mmo 1 ) s WW^?>Jt> A 1 3 mg ( 0 . 0 6 mmo 1 ) . 
h U X (2 i -;b) ^ >35mg (0. 11 mmo 1) 

h >0 . 17 ml (1. 2 2 mmo 1) it^l 0<DWi& 

tmmtLxmmib&vo4 8mg (wi3%) &f#fc 0 

1 H — NMR (400MHz, CD C 1 3 ) 5:0. 94 (3H, d, J = 6. 9 
Hz), 2. 93-3. 0 2 (1H, m), 4. 43 (1H, d, J=14. 4 
Hz), 4. 88 (1H, d, J = 14. 4Hz), 4. 92 (1H, s), 5. 
18 (2H, s), 6. 55 (1H, d, J=16. 0Hz), 6. 61 (1H, 
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dd, J = 8. 5 and 16. 0Hz) , 6. 72-6. 78 (2H, m) , 
7. 25 ( 2 H, d, J = 8 . 3Hz), 7. 30-7. 53 ( 6 H, m) , 7. 
77 (1H, s) , 7. 81 ( 1 H, s) 
MS ( F AB + ) : 6 3 2 (M + + 1 ) 
[a] d -64. 1° ( c = 0 . 95, 2 6 °C, * # ; 



fc&M2 2 7 : (2 R, 3S, 4E) -5 - (4-7;;XM-JV7ir 
)±) -2- (2, 4-i?7MP7i-Jl/) - 3 1 - (1H-1, 2, 

4-m 7v — 71/ — i--f;i/) - 4- ^>^>-2 ;i/ 

fb-^-^12 2 1. 9 5mg(0. 3 4mmol). 4 -^P^E^>-t?>X;i^> 
7U* 3 2 2mg (1. 36 mmo 1 ) N j^^/l^^>>A 15mg (0. 07m 
mol)s MJ7^ (2-^^71-^) *X704 1mg (0. 13mmo 
1) 3&&Tfb V^frT^l/O. 2ml (1 . 4 3 mmo 1) 2 

(om^tmm^vxmmh^4 8mg (ir$3 3W $f#^ 0 

1 H — NMR (400MHz, DMSO-d 6 ) 5:0. 83 (3H, d, J = 6. 
8Hz) , 3. 05-3. 13 (1H, m) , 4. 48 (1H, d, J = 1 4. 
6Hz) , 4. 74 (1H, d, J = 1 4. 6Hz) , 5. 78 (1H, s) , 
6 . 6 3 ( 1 H, dd, J = 8 . 3 and 16. 0Hz) ,6.71 (1H, 
d, J = 1 6 . 0Hz), 6. 88-6. 95 (2H,m), 7. 13-7. 5 
0 ( 3 H, m) , 7. 64 (1H, s), 7. 66 (2H, d, J = 8. 4H 
z), 7. 79 (2H, d, J = 8 . 4Hz), 8. 22 (1H, s) 
MS ( F AB + ) : 4 3 5 (M + + 1 ) 
[a] d -107. 0° (c = 0. 3 7, 2 5°C, 



i u a -v/j <-> £-> <-> • 
J]y) - 5 ( 1 H, 


4H) - 


y=- V*P >- 1 - J )l>) 


7 x 


- 2 - ( 2 , 4 


-^7MD7 x 


- 


3 l - ( l H- 


1, 


2 , 4 — MJ 7V-^ 


— i — r 7v) - 4 




>- 2 ;i/ 






fb-£r^ 2 2 1, 


8 4 m g 


(0. 3 mmo 1 ) s ika 


til 


2 7 ( i) 10 7m 
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g (0. 3mmo 1) „ »l^7^^A7mg (0. 0 3mmo 1) N h UX 
( 2 7 ^7018mg (0. 06 mmo 1 ) :fcctt>* h U ^ 

^-;i/^^>0. 0 9ml (0. 6mmol) fbptl 2 cD^H-n i: |5ji£ L 

rmm^mi smg wmi 1%) £*§£ 0 

1 H — NMR (400MHz, CDCL) (5:0. 94 (3H, d, J = 6. 8 
Hz), 2. 92-3. 00 ( 1 H, m) , 4. 47 (1H, d, J=14. 1 
Hz), 4. 85 (1H, s), 4. 87 (1H, d, J = 1 4. 1Hz), 5. 
24 (2H, s), 6. 50-6. 61 ( 2 H, m) , 6. 71-6. 79 (2 
H,m), 7. 40-7. 47 (lH,m), 7. 53-7. 58 (4 H, m) , 
7. 70 (2H, d, J = 8. 5Hz), 7. 77 (1H, s), 7. 81 (1 
H, s) , 7. 92 (2H, d, J = 8. 5Hz) 
MS ( F A B + ) : 5 5 5 (M + + 1 ) 
[«] D -88.9° (c = 0.88,24°C, 



fe^j 2 2 9 : (2R, 3S, 4E) - 2- (2, 4 - -y7;^P7x-;y) 
- 3 5 - (b'U^>-5--f;]/) -1- (1H-1, 2, 4-hU 

7^;-;i/-i-^;v) -4-^>^>-2 ;u 

4b£rtl 22 1s 84mg (0. 3 mm o 1 K 5-7*0^^] v^>9 6mg 
(0. 6 mmo 1) s »7^i)A7mg (0.0 3 mmo 1) N h'JX (2 
-/^7i — ;i/) ^77^ > 1 8mg (0. 0 6mmo 1) jocfc^h U^;i/ 
7*>0. 0 9ml (0. 6mmol) £ffl<^ -fb^ 2 ©i|-£-£:|5jlf £ btS 
Hfb^l3mg (IR*12%) £*§fc 0 

1 H — NMR (400MHz, CDCL) (5:0. 95 (3H, d, J = 6. 8 
Hz), 2. 95-3. 04 (1H, m), 4. 43 (1H, d, J=14. 0 
Hz), 4. 88 (1H, d, J=14. 0Hz), 4. 98 (1H, s), 6. 
50 (1H, d, J=16. 4Hz), 6. 66-6. 80 (3H,m), 7. 
40-7. 47 ( 1 H, m) , 7. 78 (1H, s), 7. 82 (1H, s), 
8. 79 (2H, s) , 9. 09 (1H, s) 
MS ( F A B + ) : 3 5 8 (M + + 1 ) 
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[a] D -91. 1° (c = 0 . 65, 2 6°C, J— )\s) 

fb^tl 2 3 0 : (2 R, 3S, 4E) -2- (2, 4-^7^07x^1/) 
-3-A3-JV - 1 - (1H-1, 2, 4-h'J7V-;b-l-^^) - 5- (4 

fb^U2 2 1> 84mg (0. 3mmol), 4-7*D : E^>^b'j7MP 
^ h^>KO. 0 9ml (0. 6mmo 1) „ SI^7^>)A7rag (0. 0 3 
mmo 1 ) s h U X ( 2 m > 1 8 mg (0. 06 mm 

o 1) iScktfh 'Jxf;i/7^ >0. 09 ml (0. 6 mmo 1) fcffllv fb-&$J 
2 (sJlik: \^xmMi ] G£xW2 4mg (iRsp 1 8 %) £f§fc 0 

1 H — NMR (400MHz, CDCL) 6:0. 92 (3H, d, J = 6. 8 
Hz) , 2. 90-2. 98 (1H, m), 4. 45 (1H, d, J = 1 4. 4 
Hz), 4. 84 (1H, s), 4. 86 (1H, d, J = 1 4. 4Hz), 6. 
44-6. 51 (lH,m), 6. 55 (1H, d, J=15. 8Hz), 6. 
71-6. 78 ( 2 H, m) , 7. 18 (2H, d, J = 8 . 0Hz), 7. 3 
8-7. 44 ( 1 H, m) , 7. 45 (2H, d, J = 8 . 0Hz), 7. 76 

(1H, s) , 7. 80 (1H, s) 
MS ( F A B + ) : 4 4 0 (M + + 1 ) 

[a] d -96.8° ( c = 1 . 2 3 , 2 7°C, 

lbj^jj_2_3_i : (2R, 3S, 4E) - 2- (2, 4-'77MP7xrj^ 
-3-^;i/-l- (1H-1, 2, 4 - h U TV— 1 ->f;i/) -5 - (4 

ik^M) 2 2 1 s 84mg (0. 3 mmo 1) s 4-70^71-;^ U 7;i/^- 
P^^;1/7n;1/7 -f h*l 5 5mg (0. 6 mmo 1) N |^7^7A7mg (0. 
0 3 mmo 1) N h'J^ (2 -^Jl/7i-il/) ^770l8mg (0. 06 
mmo 1) 33<fcv7h 'Jx?;i/7 5 >0. 0 9 ml (0. 6 mmo 1) £fflUs <b 
^8B2©»^fcP«£LT£ffi'fc-&ft4 2mg (M3 1%) £f#fc 0 

1 H — NMR (400MHz, CD C 1 3 ) 6:0. 93 (3H, d, J = 6. 8 
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Hz), 2 . 92-3. 01 ( 1 H, m) , 4 . 44 (1H, d, J = 1 4 . 1 
Hz), 4. 83-4. 88 (2H,m), 6. 53-6. 64 (2H, m), 
6. 71-6. 78 ( 2 H, m) , 7. 39-7. 45 ( 1 H, m) , 7. 47 

(2H, d, J = 8. 3Hz) , 7. 62 (2H, d, J = 8. 3Hz) , 7. 
76 (1H, s), 7. 80 (1H, s) 
MS ( F AB + ) : 4 5 6 (M + + 1 ) 

[a] D -71. 5° (c = 0. 84, 2 4 °C, *<7 7-)l) 

ifrg&2 32: (2R, 3S, 4E)-2-(2, 4-^7MP7i-;i/) 
-3-^^)1-1- (1H-1, 2, 4-h'J7V-;V-l-^;i/) - 5- (3 

<t^^2 2 U 10 3mg (0 . 3 7 mm o 1) N 3-^D^^>v h U 7 JV 
K0. 11ml (0. 73 mmo 1 ) . l8^7^^A8mg ( 0 . 0 4m 
mo 1 ) s h U X ( 2 -^f;i/7 ;i/) *X7^ >22mg (0. 07 mmo 
1) te&ZFh >0. 11ml (0. 79mmol) <b^t) 

2 m^t mmiz.hxmm<h^W4 1 mg (ir*3o%) zmtc* 

'H-NMR (400MHz, CDCh) 6:0. 94 (3H, d, J = 6. 8 
Hz), 2. 93-3. 00 ( 1 H, m) , 4. 46 (1H, d, J=14. 4 
Hz) , 4. 87 (1H, d, J = 14. 4Hz) , 4. 87 (1H, d, J = 
1. 2Hz), 6. 57-6. 60 ( 2 H, m) , 6. 71-6. 79 (2H, 
m) , 7. 40-7. 48 (2H, m) , 7. 50 (1H, d, J = 7 . 5H 
z), 7. 60 (1H, d, J = 7 . 5Hz), 7. 66 (1H, s), 7. 7 
7 ( 1 H, s) , 7. 8 0 ( 1 H, s) 
MS (FAB') : 4 2 4 (M + + 1 ) 
[a] D -109.5° (c = 0. 7 1,26 °C, ;i/) 



<t^2 3 3 : (2R, 3S, 4E)-2-(2, 4-y7;i/^P7i-;i/) 
-5 - (3-7)l*u-4 - (lH-rF7V-;i/-l--fil/) 7:n-;i/) -3 

(ih-i, 2, 4 - h 'J7v-;i/- l --r;i/) - 4 -^>^> 
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- 2 -tT— ;i/ 

ih^2 21s 84mg (0. 3mmo IK it^8 2 (i) 88mg 
(0. 3 6mmo 1) „ ftB^5yi)A7mg (0. 0 3mmo 1) s HJ * 
(2-^;k7iz;i/) > 1 8mg (0. 0 6mmo 1) js&Xfh 'Jx 

f;V7^>0. 09ml (0. 6mmol) <b£^ 2 HtllitC b 

T HHfb -a^J 9mg (iUm 6. 8%) £*§fc 0 

1 H — NMR (400MHz, CDCls) 5 : 0 . 95 (3H, d, J=6. 9 
Hz), 2. 95-3. 04 ( 1 H, m) , 4. 45 (1H, d, J=14. 1 
Hz) , 4. 89 (1H, d, J = 1 4. 1Hz) , 4. 95 ( 1 H, d, J = 
1. 5 H z) , 6. 58 ( 1 H, d, J = 16. OHz), 6. 67 (1H, d 
dd, J = 1. 0,9.0 and 16. OHz), 6. 73-6.81(2 
H,m), 7. 39-7. 47 ( 3 H , m) , 7. 7 8 ( 1 H , s), 7. 81 
( 1 H, s) , 7. 93 (1H, t, J = 8 . 1Hz), 9. 11 (1H, d, 
J = 2. 4 H z) 

MS ( F AB + ) : 4 4 2 (M + + 1 ) 
[a] d -77.6° ( c = 0 . 4, 5 , 2 7°C, * S — JV) 



it&VO 2 3 4: ( 2 R , 3 S , 


4 E) 


- 5 - ( 3 - 


#;w\~^E-f 4 - 


(1H 






-2- (2, 


4 --/7;WD7i 




- 3 l - ( l H- l , 


2, 4 




1 - 4 





2 ;i/ 

fb-^-t) 221, 8 4 m g (0. 3 mm o 1 ) s Yb£r#) 8 9 ( i i ) 81mg 
(0. 3mmo 1) „ Si;^^-7A7mg (0. 0 3mmo 1) N h U X (2 
-^jl/7i-il/) > 1 8mg (0. 0 6mmo 1) &<tl>*h 'JifJI/ 

r^>0. 09ml (0. 6 mm o 1) &flH\ fb^tJ 1 OO^^^tbt 
ilft^i 1 9 m g (l«14%) 

1 H — NMR (400MHz, CDCL) 6:0. 95 (3H, d, J = 6. 8 
Hz), 2. 98-3. 07 ( 1 H, m) , 4. 47 (1H, d, J = 1 4. 1 
Hz) , 4. 88 ( 1 H, d, J = 1 4. 1Hz) , 4. 93-4. 99 ( 1 H, 
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brs), 5. 85-5. 94 ( 1 H, brs), 6. 00-6. 11 ( 1 H, 
brs) , 6. 63 (1H, d, J = 1 6 . 0Hz) , 6. 69 ( 1 H, dd, 
J = 8 . 0 and 16. 0Hz) , 6. 73-6. 81 (2H, m) , 7. 
41-7. 48 (1H, m), 7. 50 (1H, J = 8 . 3Hz) , 7. 66 
(1H, dd, J=1.8 and 8.3Hz),7.78(2H, s) , 7 . 
83 ( 1 H, s) , 9. 03 ( 1 H, s) 
MS ( F A B + ) : 4 6 7 (M + + 1 ) 

[a] D -65. 7° (c = 0. 95, 2 4 °C, J — )V) 



=7 v— l ->f ;b) y 




-2- (2, 4- 






- 3 - 


t 

1 - ( 1 H- 1 , 


2, 4 


- HJ 7V-;i/- 




4 — ^ 




2 ;u 












fb^2 3 4 N 19mg 


(0. 


0 4 mmo 1 ) N 


b° U ^ > 0 . 


0 1ml 


(0. 



0 8mmol) *J:WF 'J7J1/^dS|0. 01ml (0. 12mmol) 

it&wi 8 7 (Dm&tmmizisTmmib&voi 3mg (W7i%) s 

»fco 

1 H — N MR (400MHz, CDCL) 6:0. 96 (3H, d, J=6. 8 
Hz), 2. 98-3. 07 (lH,m), 4. 43 (1H, d, J = 1 4. 1 
Hz), 4. 89 (1H, d, J = 1 4. 1Hz), 5. 00 (1H, d, J = 
1. 0Hz), 6. 62 (1H, d, J = 1 6. 1Hz), 6. 72-6. 82 
(3H, m), 7. 40-7. 47 ( 1 H, m) , 7. 79 (1H, s), 7. 
82-7. 92 ( 4 H , m) , 9. 27 (1H, s) 
MS (FAB") : 4 4 9 (M + + 1 ) 
[a] D -72. 5° (c = 0. 65, 2 4 °C, 



Yb^#?2 3 6 : (2 R, 3S, 4E) -2 - (2, 4-^7MP7i^;i/) 
- 3 5 - (4- (2- (2, 2, 3, 3-r h7 7jbtD7'Ph» 

-2H-t v-;i/- 5 --r;b) -1- (ih-i, 2, 4-m 
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fbilr^J 22 1 s 84mg (0. 3 mm o 1 ) , it&Wl 10 7 ( i ) 10 2m 
g (0. 3mmo 1) N SI^7^^A7rag (0. 0 3mmo 1) N h 0 X 
(2-^f;i/7i-il/) ^7018mg (0. 0 6mmol) &&ZFhV^ 
^JlT^yO. 0 9ml (0. 6mmol) itSM 2 <£>*§^£ PPUM- b 

T^M^t>9 lmg (W5 7%) £t#£o 

1 H — NMR (400MHz, CDCh) (5:0. 95 (3H, d, J=6. 9 
Hz), 2. 94-3. 02 (lH,m), 4. 48 (1H, d, J = 1 4. 1 
Hz), 4. 86 (1H, s), 4. 89 (1H, d, J = 1 4 . 1Hz), 5. 
25 (2H, t, J=13. 0Hz), 6. 04 (1H, tt, J = 3. 0 a 
nd 53. OHz), 6. 60-6. 63 (2H,m), 6. 72-6. 79 
(2H, m), 7. 40-7. 47 (1H, m) , 7. 56 (2H, d, J = 8. 
5Hz), 7. 76 (1H, s), 7. 81 (1H, s) , 8. 14 (2H, d, 
J = 8 . 5 H z) 

MS ( F A B + ) : 5 3 8 (M + + 1 ) 
[a] d -75.5° ( c = 1 . 0 2 , 2 6°C, 

-fb£rt?2 3 7 : (2 R, 3S, 4E) -2 - (2, 4-^7;i/^P7xr;i/) 
-3-^5^1/-!- (1H-1, 2, 4-h'J7V-Jl/-l-^^) - 5- (4 

-fb^r^ 221, 8 4mg (0. 3 mm o 1 ) N <b^ 31 (i) 104mg 
(0. 3 6mmo 1) N Si^7^")A7mg (0. 0 3mmo 1) s h OX 
( 2 -^A'X ;p) *7 7^ >18mg (0. 06 mmo 1 ) h 'Jx 

^;i/T^>0. 0 9ml (0. 6mmol) fb^^J 2 Hfi&fc: U 

t»^3 lmg (lUm2 1%) S^fco 

1 H — NMR (400MHz, CDCL) 6:0. 95 (3H, d, J = 6. 8 
Hz), 2. 98-3. 06 ( 1 H, m) , 4. 42 (1H, d, J = 1 4. 1 
Hz) , 4. 88 (1H, d, J=14. 1Hz) , 4. 97 (1H, s) , 6. 
65 (1H, d, J = 1 6 . 1Hz), 6. 72-6. 85 (3H,m), 7. 
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4 0 -7. 4 7 ( 1 H, m) , 7. 68 


(2H, d, J = 8. 5Hz) 




7. 7 


7 (1H, s) 5 7 . 81 ( 1 H, s) 


, 8. 00 (2H, d, J = 8 


• 


5 H 


7 ) 








MS (FARM *488 f M + + 1 ) 








r a l o -65. 6° (c = 0. 82, 


2 6 °C, y — )V) 






ih&Wl 238: ( 2 R , 3S, 4E) 


-2- (2, 4-y7j^P7 






- 3 -/•?-)),- 1 - (1H-1, 2, 4 


— h U TV—)V- 1 - 


5 


" (3 


- (4 - (4 - h U y)V^ru^ h*is^ 


>^71/) - 5 ( 1 H, 4 H) - 







v>- 1-4 JV) 7x_;i/) -4-^>^>- 2 ;i/ 

-fb^ 221. 8 4mg (0. 3 mm ol), ih^Wi 1 1 7 ( i i ) 12 4 
mg (0. 3mmo 1) , M^7i;9A7mg (0 . 0 3mmo 1) N hU^ 
( 2 7 ^—)l<) *X7^ > 1 8 mg (0. 06 mmo 1 ) h'Jx 

^71/T^>0. 0 9 ml (0. 6mmol) ik&ty} 1 0 ©^-^^ leplfki 

LT^fb£r#>3 lmg (JR*2 1%) 

1 H-NMR (400MHz, CD C 1 3 ) 6:0. 93 ( 3 H, d , J = 6. 8 
Hz), 2. 92-3. 00 (lH,m), 4. 42 (1H, d, J=14. 1 
Hz), 4. 84 (1H, s) , 4. 87 (1H, d, J = 1 4. 1Hz), 5. 
20 (2H, s), 6. 53-6. 63 ( 2 H , m) , 6. 71-6. 78 (2 
H, m), 7. 24 ( 2 H, d, J = 8 . 3Hz), 7. 40-7. 47 (3H, 
m), 7. 52 (2H, d, J = 8. 5Hz), 7. 76 (1H, s) , 7. 7 
9-7. 83 (2H,m), 8. 00 (1H, s) 
MS ( F A B + ) : 6 1 4 (M + + 1 ) 
[a] D -70. 6° (c = 0. 92, 2 5 °C, 



4t<&W 2 3 9: 


(2R, 


3 S , 4 E) - 5 


- (3- 


(4- (4 




;i/) - 5 ( 1 H, 


4 H) - 


h 7 7 D > - 1 


-4JV) 


7 3L =.)]/) 


-2- (2, 4 




- 


3-^^-;i/- l - 


( 1 H- 


1, 2, 4 


- h 'J TV— 71/ 


- i --r;u) - 4 




>- 2 -^"—71/ 
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itS® 117 (i) 120mg (0. 5 mm o 1 K 6 0 %zK*-fb^" h 'J t> 
A 2 4 mg ( 0 . 6 mmo 1 ) i5«fct>*4 J t>i?)]/7v 1 4 7 mg 
(0. 7 5mmol) 4ffit\ -fb^l 14 ( i ) fcEPfiltc: L T l# & ft S fUjfoK 
ifc, Yb-&&2 2 KDmmt^mi 1 3mg (0. 4 lmmo 1) . ftK^S^ 
A9rag (0. 0 4 mmo 1) N h 'J X (2 — t^f-fyy ;u) >2 5 

mg (0. 0 8 mmo 1) £££>*h iJxf;i/7^>0. 12 ml (0. 8 6 mm 
ol) fcfflvv fb^2©»^fclTOtCLT^«Yb^*l4 9mg («2 2%) 

'H-NMR (400MHz, CD C 1 3 ) 5:0. 93 (3H, d, J = 6 . 8 
Hz), 2. 92-3. 02 ( 1 H, m) , 4. 45 (1H, d, J = 1 4. 1 
Hz), 4. 85 (1H, s) , 4. 87 ( 1 H, d, J=14. 1 Hz) , 5. 
25 (2H, s), 6. 55-6. 62 (2 H, m) , 6. 71-6. 78 (2 
H, m) , 7. 40-7. 82 (10H,m), 8. 00 (1H, s) 
MS ( F A B + ) : 5 5 5 (M + + 1 ) 

[a] d -72. 0° (c= 0. 9 8, 2 7°C, *9J—)V> 

fb^ftl 2 4 0 : (i) 5- (3-^P ; E7x-^) -2- (4-h'j7;i/^P 
p< MFj^j>j£2k) -2H-rh7V-Jl/ 

5 - (3-7d^7 x~;i/) - lH-f h ^ V— ;i/2 2 5 g ( 1 mmo 1) „ 
mm± U^A4 1 5mg (3 mmo 1) is £0*4 - h U yjl^ru* h i? 
jvy'u U'O. 24ml (1. 5 mmo 1) ££Hv it^m 10 8 ( i i ) ©ill 
^•i:|5l^(CbT^M<b-&tJ2 9 1 mg (JR^7 3%) *mtzo 

(ii) (2R, 3S, 4E) -2- (2, 4-^7MP7i-^) -3- 

p<^;i/-i- (ih-1, 2, 4 - h u tv'— l -^;i/) -5 - (3- (2 

- (4 - h U Zik^ig^ h3^>^>£W - 2 H-5P h^V" — 5 -J )l) 7 

fbl^J 2 2 1, 8 4mg (0. 3 mm o 1 ) , Yb^t) 2 4 0 ( i ) 10 3m 
g ( 0 . 3 mmo 1 ) . »7i/^A7mg ( 0 . 0 3 mmo 1 ) „ bVX 
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( 2 - ^fjl/7i-Jl/) $X7^ >18mg (0. 06 mmo 1 ) h'Jx 
^;i/T^>0. 09ml (0. 6mmo 1) ib&Vu 2 tmWite ^ 

Tiift^tl2 0mg (JR*1 1%) £f#£o 

'H-NMR (400MHz, CDCh) 6:0. 94 (3H, d, J = 6. 8 
Hz), 2. 92-3. 02 (lH,m), 4. 48 (1H, d, J=14. 1 
Hz), 4. 83 (1H, s) , 4. 87 (1H, d, J=14. 1Hz), 5. 
83 (2H, s), 6. 56-6. 65 (2H,m), 6. 71-6. 78 (2 
H, m) , 7. 25 (2H, d, J = 8. 5Hz) , 7. 40-7. 53 (5H, 
m), 7. 76 (1H, s) , 7. 81 (1H, s), 8. 02 (1H, d, J 
= 7. 5Hz) , 8. 00 (1H, s) 
MS ( F A B + ) : 5 9 8 (M + + 1 ) 
[a] D -85. 0° (c = 0. 5, 27°C, )V) 

-fb-^2 4 1 : (2R, 3S, 4E)-2-(2, 4-^7;^P7x-;b) 
- 3 5 - (b°U^>-3-^;i/) -1- (1H-1, 2, 4- buy 

V — 7b— 1 — T 7V) - 4- ^>^>-2 -~t—)\y 

221. 112mg (0. 4 mm o 1 ) N 3 - fu ^ tf V V > 0 . 0 8 
ml (0. 8 mmo 1) N BW^^V^A 1 Omg (0. 0 4 mmo 1) N h U 
7s ( 2 7 x^7l/) ^7 > 2 4mg ( 0 . 0 8 mmo 1 ) h U 

ai^ L ;b7 7 ^>0. 12ml (0. 8 6mmol) ££H\ 2 ©t§l% tmWi 

£ L T mmih&m 3 3 m g: (W2 3%) 

'H-NMR (400MHz, CDC 1 3 ) 6:0. 94 (3H, d, J = 6. 9 
Hz), 2. 94-3. 02 (lH,m), 4. 45 (1H, d, J=14. 2 
Hz), 4. 87 (1H, d, J = 1 4. 2Hz), 4. 94 (1H, s), 6. 
52-6. 62 (2H, m) , 6. 72-6. 78 (2H, m) , 7. 25-7. 
29 ( 1 H , m) , 7. 40-7. 46 (lH,m), 7. 75-7. 79 (2 
H, m) , 7. 82 (1H, s) , 8. 48 (1H, dd, J = 1. 4 and 

4. 9Hz) , 8. 62 (1H, d, J = 2. 2Hz) 
MS ( F A B + ) : 3 5 7 (M + 4- 1 ) 



WO 03/042188 PCT/JP02/11960 

278 

[a] d -12 1. 8° (c = 0. 5, 2 6°C, * 9 J —M 

{b^i 2 4 2 : ( 2 R, 3S, 4E) -2- (2, 4-^7MP7irj|/) 
-5 - (6-7jl/^Pb , 'J^>-3--f;i/) - 3 1 - (1H-1, 2, 

^t)2 2 U 84mg (0. 3mmolK 5 - ^D^E - 2 - 7)]/*u \Z U 
S^>0. 07ml (0. 6mmo 1) „ S^7^^A7mg (0. 0 3mmo 
1) s h l )X ( 2 -/f;P7i-;v) zh^.7>r >18mg (0. 0 6mmo 1) 
ib^^h'Jx^y^O. 0 9ml (0. 6mmol) {b&Wj2<Dm 

1 H — NMR (400MHz, CDCL) 5:0. 94 (3H, d, J = 6 . 8 
Hz), 2. 93-3. 02 (lH,m), 4. 45 (1H, d, J=14. 2 
Hz), 4. 88 (1H, d, J = 1 4. 2Hz), 4. 93 (1H, s) , 6. 
48-6. 54 (2H,m), 6. 70-6. 80 (2H, m), 6. 92 (1 
H, dd, J = 3. 0 and 8. 3 Hz) , 7. 39-7. 46 (1H, 
m), 7. 77 (1H, s), 7. 82 (1H, s), 7. 90 (1H, dt, 
J = 2 . 5 and 8. 3Hz),8.20(lH,d, J = 2.5Hz) 
MS ( F AB + ) : 3 7 5 (M + + 1 ) 

[a] d -112.7° ( c = 1 . 2 7, 2 6°C, )l) 
-fb-^#32 4 3 : ( 2 R, 3S, 4E) - 2- (2, 4-^7MD7x-jV) 

-5- (4-N, N-^^f;i/7^7x;^-;i/7x-;i.) - 3 -at-ji- l - 

(1H-1, 2, 4-h'j7V-;i/-l-^;i/) - 4-^>^>- 2-*—)l 
fb-£-t)2 2K 84mg (0. 3mmolK 4 -^n^E^y-tf >x;i/*>^ 
^WU*80mg (0. 3mmol), S^7^^A7mg (0. 03m 
mo 1 ) „ h"J7 (2 -^Jb7x-Jl/) -f >18mg (0. 06 mm o 

1) *5«fcVh >0. 0 9ml (0. 6mmo 1) it^2 

(Dm&tmmz Lx^mitG® 1 2 2 mg (W8 8%) £?#£ 0 

1 H — NMR (400MHz, CDC 1 3) 6:0. 94 (3H, d, J = 6 . 8 
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Hz), 2 . 71 ( 6 H, s) , 2 . 95-3. 02 ( 1 H, m) , 4 . 45 
(1H, d, J = 1 4. 1Hz) , 4. 88 ( 1 H, d, J = 1 4. 1Hz) , 

4. 89 ( 1 H, s), 6. 61 ( 1 H, d, J = 1 6 . 1Hz), 6. 68 
(1H, dd, J = 8. 5 and 16. 1Hz), 6. 7 2 - 6. 7 9 (2 

H, m) , 7. 39-7. 47 ( 1 H , m) , 7. 57 (2H, d, J = 8 . 5 

Hz), 7. 74 (2H, d, J = 8. 5 Hz) , 7. 77 ( 1 H, s), 7. 

8 2 ( 1 H, s) 

MS (F AB + ) : 4 6 3 (M + + 1 ) 
[a] D -73. 7° (c = 0. 8 2, 2 6°C, )]/) 

-fb-&#32 4 4: (i) 4 -!7"p^e^>-tf ±JVT 5 Y 

4 -^D^y-lf^M-^D ij h*5 1 lmg (2 mmo 1 ) ©Mct* h 
7bN*D77> (3ml) iitMTx h'Jx^7^>0. 3 4ml (2. 
4mmo 1) *J;U t 2M^^7^>rh7t FD77>iil. 5ml (3m 

mo i) *mz.s mux immmnvtzo 4c§tt«^7^ «fc t> & 

-f— (^^1t> : ^3i^-;i/= 9 : lf$Sm) £T*it8£U i*fbl^33 9 5m 
g (W7 9%) £#fco 

'H-NMR (4 0 0MHz, CDCls) 5 : 2. 68 (3H, s) , 4. 36 
-4. 46 (1H, brs), 7. 68 ( 2 H, d 3 J = 8. 5 H z ) , 7. 7 
4 (2H, d, J = 8. 5Hz) 
MS (F AB + ) : 2 5 0 (M + + 1 ) 

(ii) (2R, 3S, 4E) -2- (2, 4 - ^7;VtP7x-;i/) -3- 

^7^;i/-5- (4-N-^5 L ;bT^y^;i/^— ji— ;u) -l- (ih-i, 

2, 4-h'J7^-jl/-l-^JI/) - 4-^>^>-2 -7j--;i/ 

fb^tJ 2 2 Is 84mg (0. 3 mm o 1 ) , ik^ty) 244 (i) 7 5 m g 

(0. 3 mmo 1) „ »^^»7A7mg (0. 0 3 mmo 1) N hVX (2 

-^Jl/7i-Jl/) *77^ >18mg (0. 06 mmo 1) h "JxfA 
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T^>0. 0 9ml (0. 6mmol) ^ffltv 4b-m#J 2 (DWa&hfflWilZ Ltll 
IHb£rtl8 2mg (1R*6 1%) £f#fc 0 

1 H — NMR (400MHz, CDCL) (5:0. 94 (3H, d, J = 6. 8 
Hz) , 2. 67 (3H, d, J = 5. 6Hz), 2. 94-3. 02 ( 1 H, 
m) , 4. 33 (1H, q, J = 5. 6Hz) , 4. 44 (1H, d, J=14. 
1Hz), 4. 87 (1H, d, J = 1 4. 1Hz), 4. 89 ( 1 H, s) , 
6. 59 (1H, d, J = 1 6 . 1Hz), 6. 67 (1H, dd, J = 8. 6 
and 16. 1Hz) , 6. 72-6. 80 (2H, m) , 7. 39-7. 
47 (1H, m) , 7. 56 ( 2 H, d, J = 8 . 4Hz) , 7. 77 (1H, 
s) , 7 . 80 ( 1 H, s) , 7. 83 (2H, d, J = 8. 4Hz) 
MS (F AB + ) : 4 4 9 (M + + 1 ) 
[a] D -49.0° (c = 0. 12,26 °C, DMSO) 



- 3 -A^JV- 1 - (1H-1, 2, 4-h'J7V-;P- 


1 


/ ; v /4 i — ^ -j 

--r;b) - 5 - ( 2 


- (4 - h U 7))/*U* h*is7 [ 1 , 


2 


- a ] t: u y > - 6 


ji) -4-^.>^>-2 - 3r—)l 



ib-fr® 221. 1 6 8mg (0. 6 mm o 1 K -fb^#5 2 0 6 ( i ) 2 14 
mg (0. 6mmo 1) > mW^*Jt> k. 14mg (0. 0 6mmo 1) , h V 
7 ( 2 -*3-)\s7 *77 J >36mg (0. 12 mmo 1 ) h V 

x^l/T^X). 18ml (1. 2 mmo 1) it&Wl 0 ©J^hHUli 

(at«^i4 8mg (iR^14%) Itntzo 

1 H — NMR (400MHz, CDCL) 5:0. 94 (3H, d, J = 6. 8 
Hz), 2. 93-3. 02 (1H, m), 4. 48 (1H, d, J = 1 4. 1 
Hz), 4. 88 (1H, d, J = 1 4. 1Hz), 4. 92 (1H, s), 6. 
44-6. 53 ( 2 H, m) , 6. 72-6. 80 ( 2 H, m) , 7. 28 (2 
H, d, J = 8. 5Hz), 7. 40-7. 47 (2H, m), 7. 59 (1H, 
d, J = 9. 6 H z) , 7. 77 ( 1 H, s), 7. 80 (1H, s), 7. 8 
1 (1H, s) , 7. 96 (2H, d, J = 8 . 5Hz), 8. 04 (1H, 
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S) 

MS (F AB + ) : 5 5 6 (M + + 1 ) 
[a] d -46. 2° (c = 0. 9 6, 2 6°C, *#J — )V) 

it^2 4 6 : (2R, 3S, 4E) - 5- (4->7;7x^) - 2- 
(2, 4-^7^D7x_JI/) - 3 1 - (1H-1, 2, 4-h'J 

7v'-;i/-l-^;i/) -4-^>^>-2-^i —)V 

<b-kVa2 2 1, lOOmg (0. 3 6mmo 1) „ 4-7*D^^>y*- h V )V 
1 3 0 mg- ( 0 . 72 mmo 1 ) s ^7^>)A2 4mg (0. 11 mmo 
1) N h >JX ( 2 - ^^7i-jl/) *77^ >65mg (0. 21 mmo 1 ) 
iJcttK h 'Jx^7 5 >0. 3 0 ml (2. 2mmol) <h&fo2<Di& 
&£m#£.\sX&m<h'&QB4 4mg (iR^3 2%) £t#7c 0 
1 H — N MR (400MHz, CDCh) 5:0. 93 (3H, d, J=6. 8 
Hz), 2. 96-3. 00 (lH,m), 4. 43 (1H, d, J=14. 0 
Hz), 4. 46 (1H, d, J = 1 4 . 0Hz), 4. 91 (1H, s), 6. 
55-6. 69 ( 2 H, m) , 6. 73-6. 76 ( 2 H, m) , 7 . 39-7. 
43 (1H, m) , 7. 50 (2H, d, J = 8. 4Hz) , 7. 62 (2H, 
d, J = 8. 4Hz), 7. 77 (1H, s), 7. 80 (1H, s) 
MS (F AB + ) : 3 8 1 (M + + 1 ) 

[a] D -109. 9° (c = 0. 99, 2 3 °C, * $ J— )l) 

<fr£%l2 4 7 : (2 R, 3S, 4E) -2 - (2, 4-^7;i/^P7xr;i/) 
- 3 5 - (jr7'J>-3-fJl/) -1- (1H-1, 2, 4-FU7 

v'— l ->f;i/) -4-^>^>-2 ;i/ 

it^2 2 L 50mg (0. 18 mmo 1 ) N 3 -^U=E^-J U > 4 9 u 1 
(0. 3 6 mmo 1) , B^^S^A 1 2mg (0. 0 5 mmo 1) N h 
(2-^jl/7i^;i/) *X7^ >33mg (0. 1 1 mm o 1) &J;t>*h 'Ji 

?-)l7 5.>0. 15 ml (1. 0 8 mmo 1) <t&®l 1 OOM^tmU 

CbtIIM37mg (»5 1%) £f#fco 
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'H-NMR (400MHz, CDCh) 6:0. 9 8 (3H, d, J = 6 . 8 
Hz), 3. 00-3. 05 (lH,m), 4. 50 (1H, d, J = 1 4. 0 
Hz), 4. 91 (1H, d, J = 1 4. 0Hz), 4. 96 (1H, s), 6. 
72-6. 79 (4H, m) , 7. 42-7. 46 (1H, m) , 7. 55 (1 
H, t, J = 7. 2Hz), 7. 68 (1H, t, J = 7 . 2Hz), 7. 77 
-7. 8 3 ( 3 H, m) , 8. 08-8. 11 ( 2 H, m) , 9. 02 (1H, 
s) 

MS ( F AB + ) : 4 0 7 (M + + 1 ) 
[ a ] d -116.4° ( c = 0 . 68,24 °C, J — ;i/) 

-fb-g. 2 4 8 : ( 2 R, 3S, 4E) -5- (4-W^E>f;i/7ir;b) - 
2- (2, 4-^7;i/tP7i-JV) -3-^;i/-l- (1H-1, 2, 4- 

F'J7v-;b-i-^;i/) -4-^>^>-2 ;b 

it^2 21, 7 0mg (0. 2 5mmo 1) „ 4-7*0^yX7^ K 1 0 
Omg (0. 5 Ommo 1) N WtW^Wk 1 7mg (0. 0 5mmo 1) N 
f-O (2-^^l/7i-;i') *X7^ >46mg (0. 1 lmmo 1) iJ«tV 
h U ^^-;i/7 > ^ > 0 . 21ml (1. 0 8mmo 1 ) -fb-£-#J 2 ©±§r^ 

IrI^ 13 L X mMit^ 4 lmg (MU 1%) £f#£ 0 

'H-NMR (400MHz, CDaOD) (5:0. 9 1 (3H, d, J = 7. 2 
Hz), 3. 15-3. 19 ( 1 H, m) , 4. 50 (1H, d, J=14. 4 
Hz), 4. 86-4. 90 ( 2 H, m) , 6. 57-6. 63 ( 1 H, m) , 
6. 69 (1H, d, J=16. 0Hz), 6. 78-6. 81 (lH,m), 
6. 90-6. 94 ( 1 H , m) , 7. 33-7. 39 ( 1 H , m) , 7. 54 

(2H, d, J = 8. 4Hz) , 7. 66 (1H, s) , 7. 84 (2H, d, 
J = 8. 4Hz) , 8. 21 (1H, s) 
MS (FAB + ) : 3 9 9 (M + + 1 ) 

[a] d -89.7° ( c = 0 . 7 6 , 2 4°C, * ? S —Jl) 

lb^2 4 9 : ( 2 R, 3S, 4E) -2- (2, 4-^7;^P7i_J[/) 
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- 3 1 - (1H-1, 2, 4-F'J7V-;i/-l--f^) - 5- (4 

- (4 - (4-hU 7)V*u* b*^^>¥)l) - 5 ( 1 H, 4H) -f h?V 

p>-l--r;i/) - 4 -^->^>- 2 -a-— ;i/ 

ib&<M2 2 1s 48mg (0. 1 7mmo 1) ©N, N-^^f;^;VA7^ 
K (1ml) igMfcfbi^t) 115 (i) 178mg (0. 50 mm o 1 ) s ^ 
^Vt> A (II) 7 D U K 6 m g ( 0 . 05 mm o 1 ) s 1 , 3-H (i?7i- 
JVTts^y j 7 ) 7°u/i>2 3mg ( 0 . 11 mmo 1) ^OTt^Tkll^ h U t> 
A58mg (1. 0 8mmol) 8 0 °CT- 3 BRaflSW* b^o 

£ tK £ #D * £ ?JL M^^l/TlSmu fiSffi^tfei*T*^#Lfco 

>7U-? Y7^7 J — (^^r-y-> : : * >? 7 — Jl= 8:4:1 iZXM 

m) ^fflt^tisu mmit^9mg mm 9%) £f#£ 0 

1 H — NMR (400MHz, CDC 1 3 ) 6:0. 93 (3H, d, J=6. 8 
Hz), 2. 93-2. 98 ( 1 H , m) , 4. 47 (1H, d, J = 1 4 . 0 
Hz) , 4. 84 ( 1 H, s) , 4. 87 ( 1 H, d, J = 1 4. OH z) , 5. 
19 (2H, s), 6. 54-6. 56 ( 2 H, m) , 6. 72-6. 76 (2 
H,m), 7. 23-7. 26 ( 2 H, m) , 7. 40-7. 46 ( 1 H, m) , 
7. 50-7. 55 (4 H, m) , 7. 77 ( 1 H, s) , 7. 80 (1H, 
s) , 7. 91 ( 2 H, d, J = 8 . 8Hz) 
MS ( F A B + ) : 6 1 4 (M + + 1 ) 

[a] d -49.2° ( c = 0 . 9 2 , 2 4°C, * $ J— JV) 



it^m 2 5 0: 


( 2 R, 3 S, 


4 E) - 2 - (2 


, 4 - V 7 V 7 




- 3-7-^)1- 5 


- (6- (1H 


— h "y s J— )]/ — 


i ->r tr u 


3->f 


;iO - l - ( l H 


-1, 2, 4- 


h U 7 V* — )V — 1 


--r;i/) - 4 -^>^ 


>- 2 



<b-^#j2 21 N 30mg (0. 11 mmo 1) ON, N-^^fM;bA7^ 
K ( 0 . 6ml) mmzib&yo 79 ( i ) 36mg (0. 1 6 mm o 1 K 
^yy-J 7)1 1 Omg (0. 0 lmmo 1) . =r h77f^7>^^A7n ^ 
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F35mg (0. 11 mm o 1 ) £3 «fc Tf&m± h'J-)M8mg (0. 22 mm 
o 1) *m?Ls 8 0°C-C2H^bfto Kffc?B^iSfc2k£j&D2.fc^ ftlSx^ 

it> : B£$x^-;i, : ^ ^y— ;i/= 8:4:1 tTSU) £ffl^Tfll^U ^M-fb 
^i7mg (lfc*l 6%) *mtz 0 

1 H — NMR (400MHz, CDC1 3 ) 6:0. 96 (3H, d, J = 6 . 8 
Hz), 3. 00-3. 04 ( 1 H, m) , 4. 45 (1H, d, J = 1 4. 0 
Hz), 4. 97 (1H, d, J = 1 4. 0Hz), 4. 97 ( 1 H, s), 6. 
59-6. 80 (4H,m), 7. 41-7. 47 ( 1 H, m) , 7. 78-7. 
82 ( 2 H, m) , 8. 00-8. 01 (2H,m), 8. 53 (1H, s), 
9 . 5 3 ( 1 H, s) 
MS (FAB + ) : 4 2 5 (M + + 1) 
[a] D -107. 6° (c=l. 0 8, 2 4 °C, i&it* *f- U >) 

{b-^tl 2 5 1 : (2R, 3S, 4E) - 2- (2, 4-^7MD7i-Jl/) 
-3-7(^-5- £jFV } 1 >~ 6 ~-r;i/) -1- (1H-1, 2, 4-h'J7 
V'— 1 -4 JV) - 4- ^>^>-2 -t)-— ;i/ 
ih&Vn2 2K 50mg (0. 1 8mmo 1) N 6 -^n^y 'J>74mg 
(0. 3 6mmo 1) N 12mg (0. 0 5mmo 1) N h'JX 

( 2 x~;i/) -f >33mg (0. 11 mmo 1 ) h'Jx 

>0. 15ml (1. 08mmol) ik&ty 1 0<Di%^tmffi 

tltIIUtl3 4mg (IR^4 7%) 

1 H — NMR (400MHz, CDCh) 5:0. 97 (3H, d, J=6. 8 
Hz), 2. 99-3. 04 ( 1 H, m) , 4. 50 (1H, d, J = 1 4. 0 
Hz), 4. 88-4. 92 (2H, m) , 6. 63-6. 79 (4H, m), 
7. 38-7. 49 (2H,m), 7. 74-7. 77 (2H,m), 7. 81 
(1H, s), 7. 83-7. 90 ( 1 H, m) , 8. 07 (1H, d, J = 8. 
OHz) , 8. 13 (1H, d, J = 8. OHz) , 8. 87 (1H, d, J = 
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2 . 8 H z) 

MS (FAB + ) : 4 0 7 (M + + 1 ) 

[a] d -104. 2° (c = 1. 05, 24 °C, 7—)V) 

it^tyj) 2 52: (2 R, 3S, 4E) - 2- (2, 4-^7J^P7x-^) 
- 3 5 - U 22k= 4 ->f;i/) -1- (1H-1, 2, 4 -MIT 

V'— )]/- 1 zidJkl ~ 4 ~^>^>- 2 )\y 

5 0mg(0. 18mmol)s 4 -^"D^E t: U 5>>*SKttI7 
Omg ( 0 . 3 6 mmo 1 ) „ WfW^WA 1 2 mg ( 0 . 0 5 mmo 1 ) N 
h ( 2-*?-)V7 si =.))/) *77 J >33rag (0. 1 lmmo 1) 
h U ^ > 0 . 20ml (1. 43 mm o 1 ) v flS-&% 1 0 ©i#-£r 

fclRp&fcLTSlJSfti^l 8mg (W2 9%) *f§fco 

1 H — NMR (400MHz, CDCL) 6:0. 93 (3H, d, J = 6. 8 
Hz), 2. 95-2. 99 ( 1 H, m) , 4. 43 (1H, d, J = 1 4. 0 
Hz), 4. 86 (1H, d, J = 1 4. 0Hz), 4. 92 (1H, s), 6. 
50 (1H, d, J = 1 6. 0Hz), 6. 72-6. 76 (3H, m), 7. 
29 (2H, d, J = 4. 4Hz), 7. 41-7. 43 ( 1 H, m) , 7. 7 
7 (1H, s) , 7. 80 (1H, s) , 8. 56 (2H, d, J = 4. 4H 
z) 

MS (F AB + ) : 3 5 7 (M + + 1 ) 
[a] D -102.0° ( c = 0 . 4 8 , 2 4°C, ^ #7— )]/) 

ft^i2 5 3 : (i) 4-7'P : E-N-^^K>X7^ K 

4-7n ; eglfi5 0 Omg (2. 5 mmo 1) ©T-fe h — b U;i/ (5m 

l) mmzi- (3- (^5. y rntvi/) - 3 -^T-jitDim/j 

K— tg^E4 7 7mg ( 2 . 5 mmo 1 ) jfeitf 1 - t F*D^M>^ h U T^J 
-Jl/3 3 6mg (2. 5mmol) $^P^, ifiT3 0^Wbfeo 
i:2M^fjl/7^>r h7t h'D77>M3. 7ml (7. 4mmol) <fe^P 
i., ^MT-2^F^tS#Lfco J5^g^rtt37jc^finxfcfts iixfM-ttffibfe 0 
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mmm * m^mm-? v * > * a t mm * u# e, *i & &n * ^ * -y- > 

-£#fc#U «^t)4 4 8mg (W8 4%) £*#fc 0 

1 H — NMR (400MHz, CD 3 OD) (5:2. 90 (3H, s) , 7. 61 
(2H, d, J = 8. 4Hz) , 7. 70 (2H, d , J = 8. 4Hz) 
MS (EI) : 2 1 3 (M + ) 

(ii) (2R, 3S,4E)-2-(2, 4-y7^P7x-j^) - 3 - 

*^ji>-5- ( 4 z jj^ 1 ^2k^kZl^Lik2 E^Eik) - l - (lH-i, 2, 
4-h'J 77-ji/- l ->f - 4 -^>^>- 2 -tT— ;b 

fb-£#J 22 1 N 50mg (0. 1 8 mm o 1 K fb-£#J 2 5 3 ( i ) 5 7m 
g ( 0. 2 7mmo 1) N R^l^i^A 12mg (0. 0 5mmo 1) N h U 
X ( 2 -^f;i/7i-;i/) *X7^ >33mg (0. 11 mmo 1 ) h U 

> 0. 15ml (1. 08 mmo 1 ) fbl^ 1 0©i§i%£;|I} 

« fc: L T ^gfb£4*l 4 lmg ( JR* 5 6%) 

1 H — NMR (400MHz, CD C 1 3 ) (5:0. 92 (3H, d, J = 6 . 8 
Hz), 2. 90-2. 93 (1H, m), 3. 02 (3H, d, J = 4 . 4H 
z) , 4. 46 (1H, d, J=14. 4Hz) , 4. 85-4. 88 (2H, 
m), 6. 15-6. 17 ( 1 H, m) , 6. 56-6. 59 ( 2 H, m) , 6. 
74-6. 77 ( 2 H, m) , 7. 45-7. 48 ( 3 H, m) , 7. 72-7. 
8 1 (4 H, m) 

MS ( F A B + ) : 4 1 3 (M + + 1 ) 

[a] D -101. 2° (c = 0. 7 8, 2 4°C, * 9 S — )l) 

^t)2 5 4 : (i) 4-7'P^E-N, N - V* fM>X7 ^ K 

4-7*D^,ifi5 0 Omg ( 2 . 5 mmo 1) , 1- (3 - (^7^^ 
^;i/) 7Dlf;i/) - 3 -x^;i/*;i/^i?^ ' K-Iiffi4 7 7 mg (2. 5 mm 
olK l-th'DJr^>^MJ7V"-;i/3 3 6mg (2. 5mmol)j3«fc 
t>* 2 Mi^^ f ;V7 > >r h 7 t h* D 7 7 >?gi 3 . 7ml (7. 4mmo 1 ) £ 

m^K <t^m2 5 3 ( i ) om^tmm^^xmmit^3 9 3mg mm6 9 
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%) £f#£o 

1 H — NMR (400MHz, CDaOD) 6:2. 97 (3 H, s) , 3. 10 
(3H, s) , 7. 30 (2H, d, J = 8. 4Hz), 7. 54 (2H, d, 
J = 8 . 4Hz) 
MS (EI) : 2 2 8 (M + ) 

(ii) (2R, 3S, 4E) - 2- (2, 4-^7;i/^P7xr^) -5- 
(4-N, N-^^^-;i/^;b/^^;i/7 3i-;i/) - 3 1 - (1H-1, 

2, 4 - b 'J7'/- l ->f;i/) -4 2 -a-— ;i/ 

<b^i3 2 2 1 > 50mg (0. 1 8 mm o 1 ) N 2 5 4 ( i ) 6 1m 

g (0. 2 7mmo 1) > f^g/^S^A 1 2mg (0. 0 5mmo 1) . h U 
7, ( 2 - /^7i-W ^X7033mg (0. 11 mm o 1 ) £ h »J 
3i^;i/^^>0. 15ml (1. 0 8mmo 1) it&VO 1 0(Dm^tm 

1 H — NMR (400MHz, CDC 1 3 ) (5:0. 92 (3H, d, J=6. 8 
Hz), 2. 96-2. 99 ( 1 H, m) , 3. 00 (3H, s), 3. 11 
(3H, s), 4. 46 (1H, d, J=14. 4Hz), 4. 83 (1H, 
s), 4. 87 (1H, d, J = 1 4 . 4Hz), 6. 55-6. 56 (2H, 
m), 6. 72-6. 77 (2H,m), 7. 39-7. 46 ( 5 H, m) , 7. 
76 (1H, s), 7. 80 (1H, s) 
MS ( F A B + ) : 4 2 7 (M + + 1 ) 

[a] d -75.4° ( c = 1 . 0 1 , 2 4°C, *$y— )V) 

jh&&2 55: ( 2 R, 3S,4E)-5-(2,l,3 -^>V>»V-J1/ 
-5--T7I/) -2- (2, 4-^7j^P7x-;i.) -3-^^;i/-l- (1H 

-l, 2, 4 - h u t^— )\y- l --r;i/) -4-^>^>-2 - ^r— ;i/ 

it^^02 2 1s 50mg (0. 18mmol). 5-7*D€-2, 1, 3-^ 
>V*^ritV*— ;i/4 3mg (0. 2 2mmo 1) , BMK^S^A 12mg (0. 
05mmol)s h'J7 (2-^f;i/7i-;i/) *^703 3mg (0. 11 
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mmo 1) £J;I>*h iJxf;i/7 5 > 0 . 2 0ml ( 1 . 4 3mmo 1) £fflV\ 
fls^«B2©»^i:lRiait: Lxmm<h^2 3mg («3 3%) £f#fco 
1 H — NMR (400MHz, CDCL) 6:0. 95 ( 3 H, d, J = 6 . 8 
Hz), 2. 99-3. 04 ( 1 H, m) , 4. 45 (1H, d, J=14. 0 
Hz), 4. 90 (1H, d, J = 1 4. 0Hz), 4. 97 (1H, s), 6. 
65-6. 86 (4 H, m) , 7 . 41-7. 47 ( 1 H, m) , 7. 63 (1 
H, s), 7. 68 (1H, d, J = 9. 6Hz), 7. 78-7. 88 (3H, 
m) 

MS (FAB 1 ) : 3 9 8 (M + + 1 ) 
[a] d -75. 0° (c = 1 . 16, 2 6 °C, * PS—Jl) 

jfr£!& 256 : ( 2 R , 3 S , 4E) - 5- (5->7y b''jy>-3--f 
-2- (2, 4-^7MD7i-;i/) - 3 - A 3^)1- 1 - (1H-1, 2, 

4 — h u 7v" — jv— l --Y;i/) - 4 -^>^>- 2 zL*r->k 

fb-£rt)22K 8 4mg (0. 3mmolK 3 -7*0^- 5 -^>7; f U 
> 1 1 Omg (0. 6 mmo 1) s Sln7^>)A7mg (0. 0 3 mmo 1) N 
h'j7> ( 2 -*?-)]/7 zl—JI) *X7^ >18mg (0. 0 6 mmo 1) 
h ij xf ;i/7 5 >0 . 0 9ml (0. 6 mm o 1 ) fb-pt) 2 ©i§-a [HI 

SfcLT^ift^3 1 6mg (1R^14%) *fffc 0 

1 H — NMR (4 0 0MHz, CDCL) (5:0. 95 (3H, d, J = 6. 8 
Hz), 2. 96-3. 06 ( 1 H, m) , 4. 42 (1H, d, J = 1 4 . 2 
Hz) , 4. 88 (1H, d, J = 1 4. 2Hz), 6. 55 (1H, d, J = 
16. 3Hz), 6. 67-6. 81 (3H,m), 7. 32 (1H, s), 7. 
39-7. 46 ( 1 H, m) , 7. 78 (1H, s), 7. 81 (1H, s), 
8. 01 (1H, s), 8. 74 (1H, d, J = 1 . 8Hz), 8. 82 (1 
H, d, J= 1 . 8 H z) 
MS ( F AB + ) : 3 8 2 (M + + 1 ) 

lbj^_2 57: ( 2 R, 3 S, 5E) - 2- (2, 4-^7^P7x-;i/) 
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- 3 6 - (4- (lH-rh7y-;i/-5->fJV) 7i_jl/) - 1 - 
(1H-1, 2, 4-h'J7V-;i/-l--f;i/) - 5 -^^r-b >- 2 ;P 

<bi%#) 105 (ii) lOlmg (0. 19 mmo 1 ) £ b D yjV^ramWt 
(lml) £*fl¥U 4 0°C-r lB§ltafli#Lfco S^S?ft*««lbfe^ ra^^ 

ti^ME^rw^^ TWrnzu-v h^^^-r— (^pp*;ua : — ;i> 

= 10: lT'JUH) ttilU mm^^)4 4mg (iR^s 5 3%) £ftfc 0 
1 H — NMR (300MHz, CDCL) (5:0. 81 (3H, d, J=6. 3 
Hz), 2. 18-2. 36 (2 H, m) , 2. 64-2. 81 ( 1 H, m) , 
4. 66 (1H, d, J = 1 4 . 1Hz), 4. 98 (1H, d, J = 1 4. 1 
Hz), 5. 86 (1H, s), 6. 23-6. 40 ( 1 H, m) , 6. 49 
(1H, d, J=15. 9Hz), 6. 63-6. 80 ( 2 H, m) , 7. 38 

- 7 . 44 (3H, m) , 7. 76 (1H, s), 7. 96 (2H, d, J = 8. 
4Hz) , 7. 97 (1H, s) 

MS ( F A B + ) : 4 3 8 (M + + 1 ) 
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fco t/ittWiJi: bT©TO^Ji: bTs 7 )Vu±^J—M fluconazole) 
If-ftfO s [( 2 R S , 3SR)-2-(4-^DD7ir;H-6-(4- 

7DD7i-JH-3, 3-^/fJl/-l-(lH-l, 2, 4 - h 'J TV— )V- 

i --r;i/)- 5 -^-tr>- 2 -a-— ;i/ mmjt^A) *m^tz 0 &:&*»rb-s- 

t)A& N #HBg6 0 - 3 6 4 6 8 ^£fB*£©-fbi^tlNo. 1 1 (cffi^f^ „ 

MMMM 1 : ^BMlfrMR&fc J; S frill StSt^^ U > • tf h p|») 

fe^Mi:LT, t>>W - T)\s tf # >X ( Candida albicans )TIMM1768 (^iffA 
^E*®^f^-b>^-=t D A^) s *>i^ • T7Ut:#>;*TIMM3165 

• 7 Aspergillus fumigatus )TIMM1775 (^m >^ 

^itffi^YPD b r o t h (yeast extracts peptone^ glucose) (^ZlTyeas 
t extracts J: t>*peptoneiiDIFCO BECTON DICKINSON^t^fcJ: D $f A bs glucose&fn 

pb set 5 ftmmibmft%'t % z tizx t)a*^bfeo £*ltc0£s 

RPMI 16 4 OigHil (0.165M M0PS N pH7.0) 5 x 1 0 3 CFU/ral 

^J^HHS^LT 9 6^7D7-b-h(: 1 0 0// l#v£L£o ^-MifcSM 
«5$f>{:l 0 0//l^ibT^ tS#U dtl£ 3 5°C-CtS*b7bo ^Mil 

• 7 ^ #y^TBmi775Tfe&i§-£-l;:fc^ alamar blue (Trek Di 
agnostic Systems, Inc.ctDIiA) 2 0 // 1 £ £ ^ fCjtoilT, 3 0°C^ffTT4 
siratgiiu tfc^ 7;bt^>^-e$»5^l:lis 3 5°C 

dri/K-RPMI 1 6 4 0 Sffll^T 2 1 lf£Pg£f«U 0. 062 
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5~6 4/zg/ml h Lfeo 

£$J;£U T^^;PJr;i/^ • 7 5 4 0 nml3Tn,MS£$iJ^L 

3SUP.I±MJ^ (IC 80 ) ^^mbfeo 

I C8o = (»JM^a^^M-»J«^JS)X^JWSn™^Sx 100 



tsy^JV' yj\/\fjj >^TIMM1768^: Y P D broth(yeast extracts pepto 
ne, glucoseJ^^^V^T 3 5°C^TT% 1 8 Vtc'&, PBSl3T5# 

T#IRb 5 x 1 0 5 CFU/mUU Jgflffl«?t *fl^ Ltzo 

tttfcot lS¥5E©£©£flH>fco 5x1 0 5 C FU/m 1 Icfl^Lfc^MS 

^-B-feo Mm^J©^#M(20mg/kg)^ 2 0% tween80/2. 5%-?y-h—)l% 
fflt^4mg/mli:iSU ^© 1 0 0 u 1 2 B$im£©^X JcffU^l*] 
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JU AJm 


IC 80 (|Ag/ml) 


u.aiuicans 


u.a/o/cans 


/\. Tumigatus 


TIMM1768 


TIMM3165 


TIMM1775 


2 


50.0625 


50.0625 


0.5 


3 


50.0625 


0.25 


1 


4 


50.0625 


0.125 


0.5 


7 


50.0625 


0.5 


2 


9 


50.0625 


0.25 


0.5 


23 


50.0625 


0.25 


0.5 


25 


50.0625 


50.0625 


0.5 


33 


50.0625 


50.0625 


0.25 


35 


50.0625 


50.0625 


0.25 


40 


50.0625 


50.0625 


0.5 


42 


50.0625 


50.0625 


0.25 


45 


5 0.062 5 


50.0625 


0.5 


46 


50.0625 


0.125 


0.5 


47 


50.0625 


50.0625 


0.5 


51 


50.0625 


50.0625 


0.5 


55 


50.0625 


0.125 


0.5 


66 


50.0625 


50.0625 


0.25 


67 


50.0625 


0.125 


0.5 


68 


5 0.0625 


50.0625 


0.25 


70 


50.0625 


50.0625 


0.25 


72 


50.0625 


0.125 


0.5 


73 


50.0625 


0.125 


0.5 


82 


50.0625 


0.125 


0.125 


83 


50.0625 


50.0625 


0.125 


84 


50.0625 


0.25 


0.5 


87 


50.0625 


50.0625 


0.25 


88 


50.0625 


50.0625 


0.25 


92 


50.0625 


0.25 


0.25 


95 


50.0625 


0.25 


0.5 





IC 80 (|j,g/ml) 


It B W 


u.aiuicans 


L/. 3 IP/cans 


r\. Tumigazus 




TIMM1768 


TIMM3165 


TIMM1775 


97 


50.0625 


50.0625 


0.5 


100 


50.0625 


0.125 


0.5 


104 


50.0625 


50.0625 


0.5 


109 


50.0625 


50.0625 


0.25 


110 


50.0625 


50.0625 


0.125 


111 


50.0625 


50.0625 


0.5 


112 


50.0625 


50.0625 


0.125 


113 


50.0625 


50.0625 


0.25 


114 


50.0625 


50.0625 


0.125 


115 


50.0625 


50.0625 


0.5 


116 


50.0625 


50.0625 


1 


119 


50.0625 


50.0625 


0.25 


120 


50.0625 


50.0625 


0.5 


121 


50.0625 


50.0625 


50.0625 


122 


50.0625 


50.0625 


0.125 


127 


50.0625 


50.0625 


0.125 


128 


50.0625 


50.0625 


0.5 


129 


50.0625 


50.0625 


0.5 


131 


50.0625 


50.0625 


0.5 


133 


50.0625 


0.125 


0.5 


134 


50.0625 


50.0625 


0.25 


140 


50.0625 


50.0625 


1 


141 


50.0625 


50.0625 


1 


146 


50.0625 


50.0625 


0.5 


153 


50.0625 


50.0625 


0.5 


154 


50.0625 


50.0625 


0.5 


155 


50.0625 


0.125 


0.5 




0.25 


32 


>64 




5 0.0 62 5 


0.5 


64 
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IC 80 (|Ag/ m D 


KStCtiL/rLfCtf /£> 


\S,Cl IfJfKxCft /J 


A fumi&atus 


TIMM1768 


TIMM3165 


TIMM1775 


158 


50.0625 


50.0625 


0.5 


164 


50.0625 


50.0625 


0.5 


165 


50.0625 


50.0625 


0.5 


166 


50.0625 


50.0625 


0.25 


167 


gO.O 62 5 


50.0625 


0.125 


170 


50.0625 


0.125 


0.125 


172 


50.0625 


50.0625 


0.125 


173 


5 0.0625 


50.0625 


0.125 


174 


50.0625 


0.125 


0.5 


175 


50.0625 


0.125 


0.5 


179 


50.0625 


50.0625 


0.125 


180 


50.0625 


50.0625 


0.25 


181 


5 0.062 5 


50.0625 


0.25 


182 


50.0625 


50.0625 


0.5 


183 


50.0625 


50.0625 


0.25 


184 


50.0625 


50.0625 


0.125 


185 


5 0.0 62 5 


50.0625 


0.125 


187 


50.0625 


0.125 


0.5 


192 


50.0625 


0.125 


0.5 


196 


50.0625 


50.0625 


0.125 


197 


50.0625 


50.0625 


0.5 


198 


50.0625 


50.0625 


0.5 


199 


50.0625 


50.0625 


2 


200 


50.0625 


50.0625 


0.5 


202 


50.0625 


50.0625 


2 


204 


5 0.0625 


50.0625 


0.25 


205 


5 0.062 5 


0.25 


0.25 





IC eo (|Ag/ml) 


Ay-e*. >ym 






A ft Jimp Pitt y<? 




TIMM1768 


TIMM3165 


TIMM1775 


206 


50.0625 


50.0625 


50.0625 


208 


50.0625 


50.0625 


0.25 


210 


50.0625 


50.0625 


0.125 


211 


50.0625 


50.0625 


0.125 


212 


50.0625 


50.0625 


0.5 


214 


50.0625 


0.125 


0.5 


215 


50.0625 


50.0625 


0.25 


216 


50.0625 


50.0625 


0.25 


217 


50.0625 


50.0625 


0.5 


218 


50.0625 


50.0625 


1 


223 


50.0625 


0.5 


2 


224 


50.0625 


0.25 


0.25 


228 


50.0625 


0.25 


0.25 


231 


50.0625 


0.25 


0.5 


236 


50.0625 


0.25 


0.5 


237 


50.0625 


0.25 


1 


241 


< 0.0 62 5 


0.5 


0.5 


242 


50.0625 


0.25 


0.5 


243 


50.0625 


0.5 


0.5 


246 


50.0625 


50.0625 


50.0625 


247 


50.0625 


0.25 


0.25 


248 


50.0625 


2 


0.5 


251 


50.0625 


0.125 


0.5 


252 


50.0625 


0.25 


0.0625 


255 


50.0625 


0.125 


0.25 




0.25 


32 


>64 




50.0625 


0.5 


64 



WO 03/042188 



314 



PCT/JP02/11960 





±#14^l>V^^(TIMM1 768) 










(me/ker) 


(%) 


Q 
O 


20 


155 


"7 


20 


121 


1 UU 


20 


114 


1 n/i 
1 U4 


20 


285 


1 1 0 


20 


214 


lib 


20 


153 


i on 
1 c\) 


20 


196 


1 4U 


20 


116 


1 41 


20 


124 


1 00 


20 


120 


i yy 


20 


243 




20 


137 


one 


20 


135 


^ I o 


20 


237 


223 


20 


232 


224 


20 


197 


228 


20 


182 


237 


20 


126 




20 


100 




20 


69.8 
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pF3 



(D 



m 



CH 3 

OH 




(I) 



F 




(al) 



R'&s [HJ — &b<&^&^T^T&ct<s 

^-e^©-r ^ ;m±, sw/yj^^izk bWWk^tixi^xb x^^c-eTjin*^ 

b < {±^^fn©^I«*fe b < M^if^a (^CtCcD^if b < & 

cdisio*) b< &^$&ffi(D)%.mm$;mz k-oxwmznxux&xu) (Du-rtifr 

( 2 ) Ci-eTJlzHcis-tjJltf — JVC i- s T;VZt^r^^ 

( 3 ) /\u?ym^iz.£ f9g^fe^tlT^/^T^ctV^Cl-6^;l/=S^;^^^|-a. 



WO 03/042188 PCT/JP02/11960 

316 

(5) ;l (£<7):p^ ySlis C,- 6 7M;H, c ,- t 7;i/3^^> 

(6) i/7;i, 

(7) -hoS, 

(8) *;i/7ji-;i/^ (^cD*;i/^-;i/Siis c,- 8 7;^M, if;(iCi- 8 7 

(9) *;i/#>^>;i/^ 

(10) 5. 

(11) tK^Ss 

(12) ft;w^^;i/S (^©^l/M^ Ci- 6 7;i/^;Hs f;fc(;£^ 

x 8 ~ i 2 M©-iiM4©f&*a& b < {i^iafn©j^^iB^;a*) b < itif 5«£ 

(i) K5SM^s 

(ii) nny>l^ 

(iii) c i- 6 T;i/^;i/S ( ;r dTfcroc i-67*;i/3-;i/*ii s ^Dy>n^\ £ 

fc« 5 ~ 7 H©^fn^ b < it^mm(D^mm^&i> b < y^mi^s zxz. 
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(v) 3-7 McDtsfn^ u < it^mmcD^mm^^ l < ttitftus^* ( - ^ 

5~7a©IS^n©^^*> 5M4) b<{i7M©^ISfn©j^mJM^ 



£ tz ii 5 ~ 7 m (Dffl,m & l < {i^gafn©^ii^s^a bs 



2;fcMDRiit;£»i^ ffe© 1 & b < 2fi©j^mis*fe(ii**iSh^b-r 8 

1 7 If'ttS^tt 12-16 M©HISt£©fifrm& b < l±^ffimcD%imim& 



(a) ;\D^>j^ s 



(c) isTJ^ 

(d) 



(e) 3~7M©tSfn*)b<{i^lS^I© J ^*IS^S4)b<«^JS^ 
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2. A^TIB^(a2)(zJ; D^^ti^, ll5|cJl 1 i3fB«©{b^ 



R 



(a2) 



(1') 



C i- 6 T;i/^r;i/^;i/ 



7\ 



AD^ 1 >-fb C i- e ^r^7 :n — )UZ x t> gl&£ fix & cfcl^ h V* U 

(2' ) Ci- 6 ^;i/=J Jri/*;i/^^;i/Ci-6T;bnari/ 

(3' ) AD^>^tJ; f)gm£tlT^T& £tAC i- 6 T;i/3r;i/5f-;t: 



(5') T^^y^ N, N-^Ci- 6 7;i/^7^S^ & b < lie ,- 6 ^;i/nJf- 

(6') i/7;l, 
(7') ^ho& 

(8') C.-eT 7 ^^;!/*;!/^^^*, |,L<{iC 1 -o7;i/3Jr^*;i/^;i/Ss 
(9') #;i/tf'^>;i/X, 
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do') 

(ir) 7kmm, 

(12') iJJl^tj N- Ci-t7)V*)l/%JWE<4 N, N-^Ci- 

(13' ) <i X [ 5 , 1 - b ] f7V* U X *V [ 2 , 1 - b ] *-7V 

•J ;b* N t'n u 4 X U t:5 v U 1 , 2 , 3 - h U t v* U 
;Hs 1,2, 4-hU7 > ;'J^Ss Ap/fWbd-^j^Jpy^v^MtJ; 

v 'J Ui' )/nd>T>/!H\ (iii') Ci- 6 7;v^i/S (c^t:oc.- 6 7 
^+fv*U;i/Ss £fcfci\ l, 2, 3-^7i;7^'j;Ho 



i/7yS(:J: D gl&£*iT^T& £vO t J: gj&£ftTV>T & £<^} > 

U yfis (4-AD^WbC.- 6 7;^ + i/^>i;;i/)- 5 h =y v'n—ji^ 

Ztzlt, (4 ->>7;^>yJb)- 5 h^/D-^Sfr^MJK^tK fro 

l~3©^m (fc£U m^lC^ts R 'fct^l/ Mul; fcit* ?mzfa 

its) £3nr\ iff^n i £fa*B<?Mbim> 



5 . R 1 bK 
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(4-/NO^>{hC- 6 7 



•7" 



fr5>»?£*is fro, 

mfr\ l£fc«2© 



(fc^U mfrlcDi:^ R 1 l±t;b Mi i; t< 



6. AfrTSB;£<a3)l;rJ: iQg|£ti§ N ffl^Il (ciatt©^^ : 




{CH 2 ) 



•N 



(R 2 )n 



N 
\ 

N 



(a3) 



[±IB;£4k 



x(i, o~6 ©^^^-r] 



7. nfrOT&oT. frOxfrOT&^K lisfcll 6 ^IB*i©^^l, 



8. AfrTIB^(a4)fcJ: Di^tiSs ff^H 1 icfBffitfMb^r 




(CH 2 > 



// \ 
N 



R' 



(a4) 
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C i - 6 7;i/ ^;vS ( c ^ t- 1 © C i - « 7;v ^;vsii> ap^>& &l< 



9. R 3 ^ ;\d^>I?^U 

4 -j\uy>itc i- 6 T;i/3 



4 - C i- 8 7*;i/3 



AD^MbCi-«7;i/*;i/. 



4 -/ND^>-fb^>^;w 
4 -i/7;^>^; 

4 -;\ny >-fbC i- 6 7*;i/^;i/- 2 -Anyy^>j;;k 
4 -ADy>jbCi- 6 7;^;v- 3 -;\p>fy^>^;i/ 
4 -7^ j 
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10. R 4 tiK 4 - /\D^>ftiCi-i7;i/3^>^HTfe5x m&lM. 9 



11. R 1 ^TB3^(bl)(3j; 33$£ 1 fclBtt©^* : 



O 



A 



(bl) 



<CH 2 ) Z N v x N-R : 



Eteu — N = N — N -N = CH-, -HC=N-> -HC = CH- N 



( 



£i^C i-«7j^^r^ Ci-67Ji/^;i/f-^Ss c.-67jv^;i/x;^^rt C 
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zfciu 0~6©^l&£llt-] 



1 2 . A#TIB5S;(a5)fc: «fc \)£k£ti&^ ffi&m 1 £SB«©ft-&4& : 




(a5) 



Gt±. -N = CH-. -HC = N-, — H C = C H — . ^feii-CH 2 -CH 

icis^ C 1 - 6 T;^^;^^-7t-S^ c i-6 7V]/3r;i^;i/*^;]/Ss v^^Ss tDvn 




8 



(a6) 



(iut-eC^v^i/SIt ad^>i^ ^P^>/^k:J; DSJ^£*xT^T 
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14. R 7 #, 7Kfd^£^U fro, R 8 fr\ 4 -ApywbC,- 8 7;^Jf- 



^v*u;i/*s ^fe{ib'7v u^a^ct Dg$i£tiT^-r&cUO N 

try 5: y-;i/^ s 

[ 1 , 2 - a] h°U 

2, 1, 3 -s<y^**WT-)V)V, 



16. Afr (4 -/>ny>^bC .- s 7J^^^7i-;v) filfe-f ^ *V [ l , 
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2 - a] KU i^-JUt^^ If^cJg 1 5 \zmM(Dik^ 0 
1 7. A#TfB^&£S¥J^«I£:ft3s sit^i! 1 5 \zUm<Dit^ : 

U >- 3 --r;i/». ^yj>-6-^;H, ^py ^r+HJ >- 6 ->f 

f 3 -J JIM, £ »; J? > - 4 - -Y 6-(lH-rh7^-jl/-l- 

t u > - 3 - 4 ;i/Ss 6 -( l H- tr^v^— l --r;i/) t°u^>-3--r;^ 

- 5 ->r Ms 1 -( 4 - h U 7)V^u* V $->^>z/j\s) 4 > h*— 5 ->f ;i/ 
as N 2 --r;i/S, -f vJpy 'J>-4-^;i/Ss 4%W [1, 2- 

a ] Kijy>-6->f ;i/*s 2 - ( 4 - h U h 7 i - )V) J * W 

[1, 2-a] try s^>- 6 --r;i/S, 2-(4-h'j7;^n/ b^M>^ 
2 H-^ h 5 v— ;u- 5 >f 2 -( 4 -t ^ ;^;^rM>^;H- 2 

H -=r h 7V- 5 -f 2 - (4-y7y^>^V) - 2 H v— ;i/ 

-5-r;i/S, 2, 1, 3 -^>V**WTV— A- 5 ;i/So 



1 8 . p^Otfeot, 

N-^C i- 6 ^;i/^r;i/^5. y^kU;oTB}^£*lT^T&cfcVO ^ 
(6") i/T^S, 

(12") #;w^-r;i/Ss n- c i- s Tjv^-jvii)v^^4 ;i/S, n, n-^Ci 
(13") ^ h^^/U;i/* (^^T-v^©^ d-67j^;i/S, 4 

-AD^>fbCi- 6 7;i/n^ri>^>i/;^ 4-Ci-67;V3^ri/^>^Ss M 

4 -^o>/>-fbC i- 6 T;i/^;i/^>^;i/5Sx 4 -ADy>fbC,-67;i/^- 2 - 
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AD^y<>i/;i/4, 4 -AD^WbCi- 6 7ji/^- 3 - 
< {it: >; >?r:;i/C L^j^jHtct »9g^^tLTv>T* £<a) 



1 9 . p^Otfeo^ 
R 1 



(4 -MPyWbC i- 6 r;v^;i/^>^;i/) h^v'U;^ 



(4-S. 



fr^JR^tu fro, 

mfr\ l^fe{±2© 



(fcfcU mfrl©^#, R'iisM/ hfi^fe^^ *?\\L 



2 0 . p^Ot'feot, 

*C(a3) R 2 bK tfett*;^^^;^ 



2 1 . p^OTfeot, 

J: t)g^^tL-cv^Tfe J;v>Ci-6T;i/^;i/^ ^p^vJIWc^ DB^^tiTi>T 
& £iaC i-eT^i/P^v^ C.- 6 7;i/^;i/f^S> C.- 6 7;i/^V7;i/*-M^ 
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2 2 . p^OT'feot, 



[ 1 , 2 - a] try 



2, l, 3 -^vv'Tt-^-y-^T-v u;k 



2 3 . 



( I ) ©Yb^^^ (10 0) (zj; ai^cJM 1 fcaBii© 




(10 0) 



[±EBiS>K 



( 4 — ( 4 — h U y;i/;tny 



h^>7^-;i/)-5 (1H S 4H)-rF7VP>-l-^0 



(5 



-(4- h U 7;i/^-o^< FJry7i^H- 2 H-^ h^v— ;b- 2 --f;i/) y^ 



lH-f h ^ v-;i/- l -^;i/^5f-;i/Ss 2H-r h ^ v— 2 ;u 
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2 5 2 , 3 , 



3 -=r b 7 7WD7 , PW^S, 2, 2, 2 - h U 7 ;!/;>)- no: 5^1/^ 7h 



a. y 7^to/ h^w ^ 7 ^ ^;vs^ -4X9 s J [5, 

l-b] ■< X^J [5, 1-b] f77-Jl/ - 5 ->f 



;i/Ss 4 %W [2, l-b] ^?^;-ji/-6-^;i/ 



1 H-h°o — JV — 1 - 



1 h - -f 5 yv—fy- 1 - 4 ;i/ 



1 H- t°^v— l ->f ;k 



H-i, 2, 3-fiJ7^;-;i/-l-^;H> 2H-1, 2, 3 - h ij 7V-;v 



- 2 — r;i/; 



lH-i, 2, 4 - h 'J 7vf-;v- 1 — f;i/ 



1 - ( 4 - h v 7 



YZcissOitfr) 1H-1, 2, 4-hV7"J—)l-3-j)U 



1 H 



v— 1 - -r 1 h v— )i- 5 --r;i/ 



2 -y 



2 h^^J—ji- 5 2 -(4 - h u 7;i/tn^ h^^^>^;i^)- 

2H-t V— 71/ - 5 2 -( 4 -y fJPi/^>^l/)-2H-r h ^ 

^— ;u- 5 --f 2 -(2, 2, 2-h'j7WDxfil/)-2H-fF7^ 

— ;i/-5-^;i/^ N 2-(2, 2, 3, 3 -9- h ^ 7;v^d7d t:;i/)- 2 H-^ 
h ^ v— 5 --r;i/^ s 2 -( 4-y Ji^-voi/ji)- 2 n-9- h ^ v— ;b- 5 

--f;U&s 2 -( 4 -i/77^>^)- 2 H-^ V— JV- 5 --f;i/fi. 2- 
( 2 -y;i/^-D- 4- h U 7Jl/tD^^K>^l/) - 2 h^V*— 5 --r 



2 -( 3 -y^n- 4- h U 7Mo^^K>i; / iv) - 2H-r h^y— 



5 ->f 2 -( 4 -7^5. — 2 H-^ h^^— )V- 

5 ->f;bSs 2 -(4 -j/77 - 2 -y;i/^-D^>i;;i/)- 2 H-^ h^v*— ;u- 
5 --f 2 2 --r;i/^ 2 H-^ h^v— 5 --f ;v 

^ 2 -( 4 - h U 7;^D^^K>^)-2H-r h ^ v*— 5 --f 
^;i/*ijy», 1, 3 -^"^r^V-;i/- 5 - ^ Sfcfcfc, 1,2, 3-3-T 
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y7V*-ib- 4 - J )]/&%m.h, 

2 4. & ( I ) c?Mb£W;£ ( 2 0 0) taDS^ti^ s»5f<JH 1 £BB«© 




( 2 0 0) 



F 



yyfiljg^ i&!tfC^\ -hoSs 7^7M-;H, 2/;w\-^E-f MJ 

--r;i/». ih-tF7v'-]1/-i-^m, 2 -(t u s?>- 2 --oi/^^t/) 

- 2 H — 5^ h ^ V— 5 -Yil/Ss 2 -( 4 - h U 7 fr-ftu 
2H-r V— 5 2 -(4 - h >; ^;i/^-D^ h^r>>^>^;i/)- 

2 H-^ h^V*— 5 2 -(4-^7;^>y;i/)- 2 H-^ v 

— 5 --r;i/^ N 2-(2, 2, 3, 3-Tf77Mn7"Dt:jl/)-2H-T 

v— ;b- 5 --r;i/tts tM'jyi, 4-(4-FU7Wn^ h^i/^>^ 

;i/)-5 (1H, 4H) rh7^D>-l-^JH, 4-(4-^>7"y^ 
>^;U)-5 (1H, 4H) rh7V*D>- l-^;H$it, 
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ptts 0 gsfcfcfc 1 ©g£fc£|£-r] o 
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5£ (I) (Dib&M&R (4 0 0) £J;*m£ft3, af^iIl(cfB« 
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(4 0 0) 



R 42 &s 2, 2, 2 - h >; ^;i/^-n^^-;i/Ss 2, 2, 3, 3- 



4 - h >; 7MD^ h^r 
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U 7;i/tn^^;i/- 3 -7Mooi;;i/a, try 2 t° 

2 7. 5£ ( I ) <Dfc&®tm ( 5 0 0) t,fc!)^^ lii^iff 1 icfBH© 




( 5 0 0) 



F 



Gi± N -N= CH- N -HC = N-, -HC = CH- S Jfcli-CH 2 -CH 

2 -§^t> 

R 51 (^ tK^J^^?. jl^;i/S n y;i/Tji/rofjH s -rvrnf 

y;v?^7*^Ss s-^;i/* N 2, 2, 2-h'J7MDi5 L ;i/i > 

2, 2, 3, 3-fh7 7MnrD^i/S, s><7 p^:^;^ ^>^;i^ 

4 -^;w^>^;i/S> 4 -pt hdr->^>^;i/S> 4 - h y yjv^-uA h 3r^>^ 

4->7y-2-7MP^>^;i/a, 2, 4 -^7;i/^-D^>^;i/S, 3, 4 

-^7;i/^-D^>^;bS, 2, 4, 6-hU7Mn^>^;H^ 4-(1H-t 
h7V-;i/-l->f;v) ^>^S> 4-(i, 2, 3 4--f 
;i/) »; >- 8 ;i/^^;i/Ss tru^>-2 — f;M*-;i/2k 

fj^>-3-^;Mf;^ h-ij^>-4-^;i/^f;i/Ss 2, 
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fcru vis- 4 --r;i/p<^-;i/a> try ^ ^>-4--r ;i/^£itu 

2 8. ^ ( I ) C7Mbl§i«5£ ( 6 0 0) C«fc D^tlS. st^RJll (313*6© 




4 -t 5. j ;i/^<>^;i/Ss 4-*;wt^E>f ;i//^>i?;i/S s 4-i/7y- 
2 -7;i/^-n^>> ? ;i/^ 2, 4 -^7;i/^-n^>^;i/Ss 3, 4-^7;i/^-n 

^OPJl&s 2, 4, 6-h';7;i/^P^>^;i/i, 4 -( 1 K-9- h "y s J— JV- 
1 -4)1) 4-(l, 2, 3-9-T^T^J—)V-4-4)l)^>^Jl 

u >- 8 --r;i/p<^;i/Ss t*u 2 - >f ;m M'Sn b°>;^>-3 
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30. ( i ) ©<b^t)^^; (700) ted; t)^^tt^s it^ii i i-fats© 




(7 0 0) 



F 



N-d-e?^^/^^!/*-;^ N, N-^c,- 6 7;vJr;i/7^y 

-^^^-^^^/^^E-Y^Ss lH-rh7y-jV-l-^;i/i, 2 -(2, 2, 3, 
3 h77MD7D h!;U)- 2 H h v V— 5 - 4 2 -( 4 - h 

>j ^;i/7}-n^ h^r^>^> 2 h 5 V"— JV- 5 --f;i/^ 2 - ( 4 - v 

7;^>yJH- 2H-r h ^ V— ;]/- 5 ->f ;1/Sn 4 — ( 4 — h > J :7;i/;fD^ h 
3r^>^>^;i/)-5 (1H, 4H) V'P>- 1 ->f g;fcfci^ 4 -(4 

-^>7;^>^H-5 (1H, 4H) rF7Vn>-l-^f;i/Mit (fc^l 

(2R, 3S, 5E)-2-(2, 4-^7MD7i^)-3-^^-6- 
(4-(lH-rh7V-Jl/-l-^il/) 7i-;V)-l-(lH-l ) 2, 4 - h 
i; 1 --<;!/)- 5 -^^r-iz >- 2 Ut^6 8 ) s 
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(2R, 3S, 5E)-2-(2, 4 -*J 7 JlJr D 7 x ^71/)- 3 - * 1 - 

(1H-1, 2, 4- h UTV-;i/- l-^;i/)-6-(4-(2-(4- h U7;I/t|- 

h^ri/^>^;^)- 2 H-^ h ^ v— ;b- 5 7 x-;b)- 5 -^\=*r-fe 

> - 2 -7}-— ;i/ (it<&yo 104), 

(2R, 3S, 5E)-2-(2, 4-^7MD7ir;v)-3-^^-l- 
(1H-1, 2, 4- h U 1 ->f;i/)- 6 -(4 -(4 -(4 - h U 7)1* 

h^^>^;v)-5 (1H, 4H)-f h7yn>-l-^;v) ?x 
5 _^dp-b> - 2 -*—;v Ub&Vo 115), 

(2R, 3S, 5E)-2-(2, 4-^7;W07i-;i/)-3-^^-l- 
(1H-1, 2, 4- h U 7^7— 71/- 1 --r;i/)- 6 -( 2 -(4 - h U 7)\,-*n* 
h3ry7ir;i/) ^$^[1, 2 - a] fc° U 6 ->f 71/)- 5 -^-fe >- 2 

;i/ Ub£rti2 0 6 ) , jfecfcu* 

(2R, 3S, 4E)-2-(2, 4-y7JWD7i=;i/)-3-^^-l- 
(1H-1, 2, 4- h U 7^- 1 --f;b)- 5 -(4-(2 -(4-h U 7)V* 
h 2H-r h^v—JV- 5 ->f ;V) 7 i 4 -^>^ 

> - 2 - ^— 71/ Uh&® 2 2 3) o 

(2R, 3S 3 5E)-2-(2, 4-^7;^D7x-j|/)-3-^^-6- 
71^-1-dH-l, 2, 4-hU?7-JI/-l-^Jl/)-5-Aart>- 
2 71/ (YbAtl2) N 

(2R, 3S 3 5E)-2-(2, 4 -^7jWD7i^)- 3 1 - 

(1H-1, 2, 4- h U 7V- 71/- 1 ->f;i/)- 6 -(4 - h U 7;i/^-D^<^;i/7 

5 --s^r-fe>- 2 71/ (fb-£$j 3 ) N 

(2R, 3S, 5E)-2-(2, 4-^7MD7i^l/)-3-^^l/-6- 
(4-(2, 2, 3, 3-rh77^D7D^i/) 7i_;i/)-l-(lH-l ) 

2 , 4 - h >J 7^;-;i/- l ->r 5 -^-tz >- 2 -;t— 71/ «b-^t)6 ) N 

(2R, 3S, 5E)-2-(2, 4-^7Jl/^D7i_;i/)-3-^^- 1 - 
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(1H-1, 2, 4- h "J 7V- J]/- 1 -4)1)- 6 -(4- h 'J7MP^ h =^> 

(2R, 3S, 5E)-2-(2, 4-^7;i/tD7x-jl.)-6-(4-^ h^> 
7i-jl/)-3-^f;i/-l-(lH-l, 2, 4 - h U 7V'HV- 1 ->f;i/)- 5 
--N=*r-fe>- 2 ;i/ (ib^tJ 13), 

(2R, 3S, 5E)-2-(2, 4-^7MD7i-;i/)-3-^fJl/-6- 

(4-^^7x-M- l -( l H- l , 2, 4 - h utV-;v- l 5 
-/\dp-fe>- 2 ;i> (Yb£rt> 14), 

(2R, 3S, 5E)-2-(2, 4-^7MP7i^)-6-(4-7^to 
7i-^)-3-^f^-l-(lH-l, 2, 4 - h »J7V- )]/- 1 ->f;i/)- 5 
--\dr-fe>- 2 ;b (-fb^tJ 17). 

(2R, 3S, 5E)-6-(4-7DD7ir;i/)-2-(2, 4-^7^n7 

3 1 -( 1 H- 1 , 2, 4 - h u tv— ;u- 1 — 5 - 
^3r-fe>- 2 ;i> Uh&Vo2 1) „ 

(2R, 3S, 5E)-6-(4-77MD^^7i^)-2-(2, 4-^ 
7;i/t0 7irjl/)-3-^f;i/-l-(lH-l, 2, 4 — h U TV— — 1 — 

-f;i/)- 5 2 (Mti4 0) % 

(2R, 3S, 5E)-6-(4-i;7;i/tD^h^>7i-;i/)-2-(2 ) 4- 
y7MD7i^;i/)-3 -^f l - ( l H - 1 , 2, 4-hUTV— 1 

->r;i/)- 5 ^r^>- 2 ( jb^ri 4 2 ) . 

(2R, 3S, 5E)-2-(2, 4-^7WU7i-jH-3-/^- 1 - 
(1H-1, 2, 4- h UTV*— )l- 1 ->f;i/)- 6 -(4 -( 2 , 2, 2-h'j7 
Jlj-nx. h*is) 37 x 5 -^^r-fe V- 2 ;i/ 8) , 

(2R, 3S, 5E)-2-(2, 4-^7Wo7i^)-6-(4-7Wn 
^F^>7i-^)-3-^^-l-(lH-l, 2, 4 - h U TV*— 71/- 1 - 
5 -^\3r-fe>- 2 ;i/ 5 9) N 

(2R, 3S, 5E)-2-(2, 4-^7WD7i^)-3-^Jl/-6- 
(4-(l, 1, 2, h^7)V#U^h5-» 7 ^-)l<)- 1 , 

2, 4 - h U TV*— 71/- 1 -JJD- 5 -✓xdr-fev- 2 Ut&mi 3 ) „ 
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(2R, 3S, 5E)-6-(4-t-7"^7i^)-2-(2, 4-^7)]/* 

D7i-M-3-^f;H l -( l H- l, 2, 4-hU?V-;i'-l-'f;i/)- 

5 -^-te>- 2 ( jb^t) 7 4 ) , 

(2R, 3S, 4E)-2-(2, 4-^7MP7i^)-3-/f/l/-l- 
(1H-1, 2, 4- h )V- 1 ->f 5 -(4 - h 'j7MD^f^7 

^-;b)-4-^>^>-2-^-;i/ ({b^2 2 4) N 

(2R, 3S, 4E)-2-(2, 4-y7JWn7i^)-3-^^-5- 
7x-;i/-l-(lH-l, 2, 4 - h U 7"J—J\s- l-^;P)-4-^>^>- 

(2R, 3S, 4E)-2-(2, 4-^7MP7i-^)-3-^f;V- 1 - 

(ih-i, 2, 4- h ij 7V- i--r;i/)-5-(4- h 'J7^d^ h^> 

7 4 -^>5F>- 2 ;i/ {ih£x'ty}2 3 0) 0 

(2R, 3S, 5E)-6-(2, 4-^7nD7i — >>l/ ) — 2 — ( 2 , 4-^7JV 

^D7i-;i/)-3-^f;i/-l-(iH-l, 2, 4-h'J7v-;i/-i-^ 
5 --\^r-b >- 2 -7f--;i/ Ub-£-#j l 5) N 

(2R, 3S, 5E)-2-(2, 4-^7Jl/t07i-;i/)-6-(3-7Mo 
7i-;i/)-3-^^-l-(lH-l, 2, 4- h UTV*-;i/- 1 5 
-^^r-fe >- 2 (fc&m 18), 

(2R, 3S, 5E)-2-(2, 4-^7MD7x-jl/)-6-(2, 4-^:7 
MD7i^)-3-^^-l-(lH-l, 2, 4- h U 7V-J1/- 1 ->f 

5 2 -tf— ;i/ «b-£r$J 1 9K 

(2R, 3S, 5E)-2-(2, 4-^7MD7i^)-3-^fjP- 1 - 
(1H-1, 2, 4 - h U T"J—)V- 1 6 -( 3 , 4, 5-h'J7J^D 

7 5 --\^r-t >- 2 -tT— ;b «b£rtJ2 0) , 

(2R, 3S, 5E)-2-(2, 4-i;7MP7i-;v)-3-^^-l- 
(1H-1, 2, 4-h'J7V-Jl/-l-^Jl/)-6-(2-h'j7^P^fJb7 
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5 -^\^--tz>- 2 (fb^^J53) N 
(2R, 3S, 5E)-2-(2, 4-y7M07i-M-6-(2-7;^D 

7i-;i/)-3-^^-;i/-l-(lH-l 5 2, 4 - h >J7v-;v- l -4)\<)- 5 

(2R, 3S, 5E)-2-(2, 4-^7W07i-iV)-6-(2-7MD 
-4-F'J7^tD^^I/7i-Jb)-3-^^-l-(lH-l, 2, 4-h 
'J7^- 1 --T;i/)- 5 -^^r-b >- 2 ;V (-fb^tJ 100) o 

3 4. it5l<Jll~3 3©^-rti^-JM(cIB«©fb^t)^fe{i^n?)©^a^ 

3 7. !if;&ill~3 ScDU-rtL^-iltlBm^-fb^^fe^^ne)©^:®^ 
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